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Russia: Phase Composition and Wear Resistance of § Russia: Method for Devermining Hardening 
Subsurface Layers of Gas-Metal lon Diagrams of Individual Structure Components in 
Beam-Irradiated WC-Co Hard Alloy Multicomponent Systems Developed 


964D0290A Yekaterinburg FIZIKA METALLOV I 
METALLOVEDENIYVE in Russian Jul 95 
No 80, pp 112-116 


[Article by K.N. Poleshchenko, MF. Poletika, G.1. Ger- 
ing. G.A. Vershinin, and A.S. Taylashev, Omsk State 
University Sensor Microelectronics Institute, Siberian 
Department, Russian Academy of Sciences, received 
16 Aug 94; final version received 11 Jan 95; UDC 
669.01 8.25:539.188:539 538] 


[FBIS Summary] The objective of the work was to 
study the phase composition of subsurface iayers of 
the WC-Co hard alloy irradiated with various chemical 
composition ion beams and the effect of phase changes 
on wear resistance of the material. The experiment 
methodology is described. Results of the experiments 
are presented and discussed. It was found that when 
the WC-Co hard alloy is irradiated with gas-metal 
ion beams, carbide lattice spacing in subsurface layers 
decreases, and oxides, nitrides and borides of implanted 
metals are formed, which helps increase the thermal 
resistance of surface structures and lower the intensity of 
adhesion and diffusion processes when cutting materials 
that lend themselves poorly to machining. Figures 2, 
tables 2, references 12: 11 Russian, | Western. 


Russia: Role of Long-Range Stresses in Formation 
of Defective Dipoles and Twins in TIA! 


964D0290B8 Yekaterinburg FIZIKA METALLOV I 
METALLOVEDENIYTE in Russian Jul 95 
No &0. pp 124-343 


[Article by L. Ye. Karkina, Physics of Metals Institute, 
Urals Department, Russian Academy of Sciences; re- 
ceived | Jul 94, UDC 669.295°71 548.4] 


[FBIS Summary] The objective of the work was to cal- 
culate defective dipole width D using the molecular dy- 
narmcs (MD) method in order to find equilibrium dis- 
location configurations and to study formation of long 
extrinsically faulted dipoles—iwin nucle: formed due 
to the interaction of superdisiocations. The equilibrium 
configuration of faulted dipoles was calculated. It is 
demonstrated that long-range stresses lead to significant 
changes 19 the equilibnum width of splitung of disloca- 
tion configurations that were examined. At T > 600°C 
superdisiccations motlity increases. it was ofserved 
experimentally that at these temperatures FD density 
also wncreases. Pigures 4, references 18: 5 Russian, 13 
Western 


964D0290C Yekaterinburg FIZIKA METALLOV ! 
METALLOVEDENIYE in Russian Jul 95 
No 80, pp 145-151 


[Article by S.V. Smirnov aad V.P. Shveykin, Ural State 
Technical University, received 20 Sep 94; final version 
received 2 Feb 95; UDC $39.382:53.072] 


{[FBIS Summary] The objective of the work was to 
develop a direct method for determining mechanical 
characterisucs of structural elements of a continuous- 
fiber-reinforced composite. Experiments to determine 
deformation fields resulting from indentation of a conic 
indenter into an infinite space were conducted. As 
a result a methodology was developed that makes it 
possible to use the microhardness data for predicung 
hardness diagrams of individual structure components 
in wulticomponent systems. A body of mathematics for 
caiculauions and software complex have been developed. 
The methodology is recommended for determining the 
law of deformation hardening when it is impossible to 
prepare standard tension specimens of material being 
analyzed. Figures 3, references 12: 2 Russian, 10 
Western. 


Russia: Degradation of YBa.Cu,0, Films During 
Transmission of Electric Current 

964D0372A St. Petersburg PISMA V ZHURNAL 
TEKHNICHESKOY FIZIK] in Russian 12 Sep 95 

No 2!, pp 15-20 


[Arucle by M.V. Paviovskaya and S$.V. Razumov. 
St. Petersburg State Electrotechnical University (man- 
uscrit received 5 May 95)) 


[FBIS Transivted Text) The prospects for practical 
application of superconducting devices is dependent not 
only on improving ‘he technology of YBa_Cu,O, , films, 
but also on the stability of the finished films. The 
following factors are usuall; responsible for the high 
tendency of YBa,Cu,O, , compounds to degrade [1] 


— the high vacancy concentration in the oxygen sub- 
straic, 


— the high oxidation potential of YBa.Cu,0, , phases, 
related to the presence of Cu*’ ions in the composition, 


— the presence of the alkali-carth ion of Ba*’ metal in 
the compound, the :adividual hydrooudes and carbon- 
ates of which have high enthalpies of formation. 


— metastamility of the superconducting orthorhombic 
phase under normal conditions 
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Degradation may occur when YBa.Cu.O. compounds 
interact with the surrounding medium. This 1s called 
chemucal degradation. Another type is degradation duc 
to external effects: thermal, clectrical, radiation, me- 
chanical and so on 


As shown in some papers (2-8), YBa,Cu,O,, com- 
pounds degrade dunng prolonged transmussion cf cur- 
rent (current tests). This effect is observed both ai tem- 
peratures higher than T (T > T_), and at T < T_. Degra- 
dation occurs im the resistive state duc to the clectro- 
migration (EM) effect, which is related to accumulation 
and depiction of material along the conductors during 
electrodiffusion. Experimental studies of EM were con- 
ducted both for volumetric [2] and for him (3, 4] spec- 
mens. 


A group of papers can be cited individually [5-8], in 
which current tests were conducted at low temperatures 
of 78 and 42 K with current density considerably 
below the critical value. The stucies were performed 
for single specimens of large-surface films. The main 
damage observed in the material in the indicated papers 
is related to local changes of the chemical and phase 
composition and to migration of oxygen, copper, and 
barmum ions, Morcover, a paper [9] is known where 
there was no degradation of epitaxial YBa,Cu,O, | films 
after transmission of current 


The purpose of this paper was to study the effect of 
high-density current transmission at T = 78 K on the 
clectrophysical properties of YBa.Cu.O,. films. The 
following parameters were fixed: p( 400 .T.. AT, and 
1. for which the temperature dependence of resistance 
R(T) was measured in the temperature range of 78- 
WO K by the standard four-probe method at constant 
current. The static volt-ampere characteristics (VAKh) 
were measured on a L2-S6A automatic recorder 


YBa.Cu,0,, Dlock-cpitaxial films, produced by mag- 
natron sputtering of a ceramic target onto an ALO, 
(r-medium) substrate with CoQ), sublayer, were used 
The film thickness was 0.1-0.2 micron. X-ray diffrac- 
von analysis of the film indicated c-onentation with cl- 
ementary cell parameter of ¢ = | 1.66(7) angstroms. The 
ansition temperature to the superconducting state was 
9-91 K: the width of the transition was 0.5-1 K. and 
the critical current density (according to the 1-wV cri- 
terioa) was more than 10? A/cm’ 


The test structures were fabricated by the photolithog- 
raphy method. An external view of the structure and 
the dimensions of the working strips are shown in Fig- 
ure | (a). Two clements were formed on one substrate 
Each clement had several potential taps to monitor the 
variation of resistance along the strip, which permits 
one to study the dependence of variation of properties 
op distance. Silver contact surfaces were applied by the 
thermal vacuum evaporation methad and were anncaled 
The external conductors were connected by soldenng 
The studies were made for five specimens 
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To conduct the current tests, the specimen was secured 
to a Copper hoider and was submerged in liquid nitrogen. 
A variable voltage at frequency of 100 Hz was fed to 
the specimen and subsequently to the added resistance 
(R = 10 ohms), connected in series to it. A diode 
was connected to the circuit to produce single-pole 
current. The voltage drops ca R and on the specimen 
were determined on ai oscillograph. The increase of 
voltage and accordingly of current through the specimen 
permitted the film to switch from the S to the N state. 


i 
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Fig. 1. External view of structure (a), Length of 
strip is | mm, width is 50 wm. When resistance is 
measured, contact surfaces 1, 5 are current; 


surfaces 2, 3, 4 are potential. Typical volt-ampere 
characteristics (6) 


The resistance of different secuions of the strip 2-3 and 
4-4 (see Figure |) is equal in the initial state at T = 
40) K. The temperature dependence of the resistance 
and the VAKA. taken on these sections, comcide, which 
indicates good homogeneity of the films. The typical 
VAKh at T = 78 K is shown in Figure 1(b). The current 
density of the transivon is in the range of (4-40 10% A/ 
cm 
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Fig. 2. Photographs of damage to YBa.Cu.0,  Gilms, 
made by scanning electron microscope method 


Cracking was observed for a short time (less than 5 
br) for three specimens after the tests. Single cracks 
formed esther on the strip of on the voltage-measuring 
taps. The remaining part of the clement still operated 
and its properties did not vary Typical photography of 
thus damage to the crack is shown in Figure 2 (a, b) 
A segment of fim with defects occurring as a resull of 
overheating is shown in Pigure 2 (c), for comparison 
The pattern of damage differed sharply from the case of 

near fracture, for which the followimg characteristics 
can he noted: the film ruptures along the entre thickness 
(tw the substrate), there is no other damage to the 
YBa.Cu.0),, material, and there are no traces of foreign 
phases. Linear defects of the substrate caused cracks of 
this type to fm, which is clearly sustrated by Pigure 2 
id) The YBa.Cu,0, , film is apparently the weak point 
at the locaton of the substrate defect. along which the 
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rupture occu: s. This phenomenon was also observed in 
YBa.Cu,0, , dims, applied to a MgO substrate [10] 


Two other specimens were subjected to prolonged 
testing. The curren’ passed through was 0.75 of the 
transition current. Tue total test ume was 100 hr, an 
average of 10 cycles every 10 br. Dry aw was used 
for heating to room temperature. The parameters of the 
hims were checked before the beginning of tesng and 
after SO and 100 brs. Check measurements 7cveaied 
csscatially tc.al councidence of tne R(T) and VAKh 
curves to the initial values. The total resistance of the 
strips on sections 3-5 was increased, and the resistance 
on sections 2-3 and 3-4 was kept equal. This stability of 
the film properves was different from the data presented 
in [8], where a pattern of catastropiiuc degradation of the 
strips after 40 hr of testing is presented (unfortundicly. 
the method of comducting the covrent tests is unclear) 
The studies in Uys paper were performed on specimens 
which dad the dimensions of strips asd thicknesses on 
films scrmlar to ours. Thu’. relatively stable operation of 
the films (T < T_) has bees reported to us when high- 
density Current is transmitied, which is in agreement 
with the results of [9]. The experimental results show 
that one of the causes of degradation of YBa.Cu.0, | 
films is substrate defects. i is planned to continue the 
work and to study the degradation of the films after 
current of different values has been transmutied 


The authors are gratcful to professor O.G. Vendik for 
constant attention to the paper. The work was carried 
out withen the framework of the State Program “VTSP 
(projects No. 93220 and No. 94051). The authors 
are gratcful to ONERA/CERT (Prance) for financial 
assistance 
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Russia: Initial Stages of Molecular Beam Epitaxy of 
GaN on 6H-SIC When Using Hydrazine as Nitrogen 
Source 

W4D0373A PISMA ZHURNAL TEKHNICHESKOY 
FIZIK] in Russian 12 Sep 95 No 21, pp 21-27 


lArtcle by V.G. Antipov, VA. Dmitiyev, A.V 
Merkulov, LP. Nikitina, S.A. Nikishin, A.B. Smurnev, 
and VP. Ulin, Physicotechnical Institute imeni AF 
loffe, Russian Academy of Sciences, St. Petersburg, 
and CREE Research EED., Si. Petersburg: manuscript 
received Jun 95: “Initial Stages of Molecular Beam 
Epitaxy of GaN on 6H-SiC When Using Hydrazine = 
Nitrogen Source’ | 


(PBIS Translated Text) The 6H-'iwC substrates are some 
of the most promising materials for heteroepitary of 
hexagonal GaN. subsequently used in manufacture of 
semiconductor instruments having vertca’ configura- 
ton (1). Despite the success in molecular beam cpi- 
taxy (MPE) of GaN on 6H-SiC using chemically a- 
uve aitrogen, produced by excitation of a plasma in the 
microwave band by the clectron cyclotron resonance 
(ETsR) method, the search for new sources of chemi- 
cally ative nitrogen remains timely. One of the defi- 
ciencies of EPR sources is the presence of a consider. 
able fraction of rather high-energy nitrogen ions (energy 
greater than 10 ¢V) [2] im the particle source, which 
reach the substrates during MPE. Bombarding the sub- 
strate surfaces and the growing epitaxial layer with these 
ions May result in an increase of the number and density 
of port defects in the GaN layer compared to classi 
cal MPE. where the kinetic energy of the atoms and 
molecules deposited on the substrate comprises frac 
bons of an ¢V. An even more timely prodiem is the 
search for new methads of preepitaxial processing of 
6H-SiC substrates in situ in the MPE-system. since the 
fresent method of proeprtanial ctcheng of a heated suh 
strate in a bydrogen-helrum plasma in a vacuum | }) has 
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the mentioned dchcicnacy. since ut is realized Dy using 
an ETsR-source 


The results of analyzing the initial stages of molecular 
beam cpitaxy of GaN on 6H-SiC (00D!) subsvates 
for the case when hydrazine (N_H,) was used a the 
chemically acuve nitrogen source, while the preeprtanial 
surface treatment of the substrates occurred withoul 
resorung (© plasma ircaiment. ae presenicd in this 
paper. This combination of the production modes is used 
for the first time 


Pig. |. Photographs of DORE patterns at different 
MPP steps of GaN/SIC: o—trom (0001) Sitace: of 
SiC after beat treatment in Si Bow, b —after 


formation of solid GaN lever on SiC. OH aervetion 
condition: and recording of patterns in Pig. |, « 
and |. b ere identical 
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big. 2. Photographs of DME patterns at different MIT steps of GaNNiC) a—from (00011) Facet of Sat 
after heat treatment in Si flow, electron energs of 165 &\. b-—alter formation of woled CaS lever on So 
electron enerys of B4 &S 
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35° with respect to the base plane (001) of Si im the 
Grection (1120). The design of the Mo-subsirate holder 
of (6) made a possible to “glue” the SiC subsiraies to 
Mo using indsurn directly in the growth chamber during 
Gegassificabon of them af temperature on the order of 


We used the results of our studses 10 produce stomucaliy- 
pure Si substrate surfaces, on which layers of singic- 
domain GaAs were produced by the MPE method [7, 8]. 
and the results of the above paper (3) to prepare the SiC 
substrates We feel that fimsh weatment in a hydrofluorx 
acid solution resulted in chemical passivation of the 
broken Si bonds by hydrogen on the Si facet (0001) 
of the sihcon cartude substrates. The subswaics were 
subjected to preliminary degasificaton at 200°C for 
20-40 mun @ the growth chamber after being loaded 
into the unit, ano were then beld at 650-750°C im a 
Si flow for several hours im the same chamber. When 
the SiC substrates were weated in a silicon flow (J, = 
10” -10°' atm/cm’ac), the total pressure in the chamber 
was no worse than 1210’ Pa. According to OBS data. 
the weatment used guaranteed that an stomically pure 
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eartace of the SoC substrate would %&« product’ The 
DOBE and DME patterns for the SoC suletramcs weated 
m a Si flow ae prescoted im Figures |. 2 and 2. a 
rcapecuvely. The surface lathoe structurc was (11!) and 
corresponded to hexagonal symmetry (EE)! 1S: of the 
SiC facet 


We performed MPE of GaN on these suotratcs, useng 
hydrazine as the chemucally acuve niogen source The 
selection of hydramnc (N.H,) was based on the fact 
that NLH, molecules are thermodynamacally unstable 
with respect to decomposition into clements N. and H. 
(the variation of the free energy during disscxciation of 
NH, s OG, = -38 kcal/mole). The calculated value 
of the N-N binding energy im the N.H, molecule 
appromumatcly %4 kcal/mole, which « comsderably 
less than the NeN in the clemeniary onrogen molecule 
(225.8 kcal/mole) and the N-H tending energy mm the 
NH, molecule (92 kcal/mole) (9) Accordmmgly, the 
associative adsorpuon activavon energy of N_H, should 
also be quuch less than Ge chemoorpess acuw tion 
energy of N. of NH, 
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Pig. 3. Temperstere-time mode of MPE of GaN/SIC and state of slides in front of Ga, Si and NH, sources 
(l}—open, (0)>—<lesed; gradual increase of hydrazine Bow on segment (1. was accompanied by varie! on of 
pressure in growth chamber from 1.4110° Pa to (1.5-2.7)010' Pa, 64, 64 1.4,—20-40 ie, 14, 
t.4,.—4-10 br 
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The MPE temperature-ume mode of GaN 15 presented 
is Figure 3. The Ga flow was first caliteatad by the 
tacthod of |4), based on measuring “he pened of ume 
osciPanons of the intensity of the (()+efles of the 
DOBE patiers upon MPE of GaAs '10). The gallium 
flow was additionally calitrwed by using sccondary 
ton Mass spectroscopy data according ‘0 the depth of 
deposmon of the GaN/SiC imerface im galleum ouridc 
layers on the order of 0.2 gm tuck. The Ga flow during 
GaN growth was held at the level of (04-1 On 10" atm 
cmsxc. The total pressure in the growth chamber was 
on the order of (15-2710 Pa and was determined 
by the parual pressure of the hydrazine decomposvon 
products. According to DOBE and DME data (Figures 
1, } and 2, BD), the epitaxial layer imitially formed 
by the three-<demensional nucleation mechanis“a, while 
the crystalline structure of the film corresponded to 
hexagonal symmetry of GaN X-ray diffrachon analysis 
data for layers on the order of 0.2 pm thick, produced 
m simula gowth modes. confirmed the hexagonal 
structure of the epitaxial layer (2H—a GaN polytype) 


Variation of the chemical composmbon of the substrate 
surface at the initial stage of MPE was checked period- 
ically by the OES method in an analytical chamber and 
also indicated the three-d:mensional nature of the initial 
stage of growing a GaN film. An upper cotimate of the 
average Gickness of a solid GaN epitanial layer on SiC 
wai made in the abecnce of Si (87 €V) and C (273 eV) 
Auger peaks in the OES spectra. corresponding to the 
substratc. and comprised 2.5 am. The error of this crite- 
fon can be taken af the level of (1 0-15) am according 
to the results of [11, 12) 


Analysis of the capermmental results together with 
thermodynamx analysis of rmteraction of hydrazine and 
SiC and Si permitted one to conclude that the main 
cause of the Ghree-<dimenwonal nature of nucleation 
svould be formation of local islets of SiN, af the step 
of jount acuion of the Ga and N_H, flows (sce Pigure 3) 
on the (0001) Si facet of the SiC subetrate 


Thus, the results indicate that low-temperature heal 
weatment 9 the wihocon flow of the SiC (00D!) sub 
arstes guaantcer production of atomically pure sur. 
faces, suitable for MPE of hexagonal GaN, while the 
three-<dimensional nature of the imal growth stage 
when using hydrazine a the chemacally ative artrogen 
source ts poswhy related to formation of baal sectoms 
of SiN, in the phase of joumt action of Ga and N_H, of 
the surface of he SH eubetrate 


The authors are grateful to MV Stepanov for asentance 
in performing the cuperiments. and ales to Zh 1 Alfero 
for support of the studies 
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(PBIS Tramsiaed Text) Recently. increased stienvos 
has bers pveo to semmconductor matenals. Vl ved with 
rare-earth clements (RZM) The reason for this interest 
is (he unusual Dehevier of Ons irourtty is hee me 
terials anc Or possible practical application of the ob- 
served effec when Gevelogung new types of solid-state 
lasers and light diodes. Spex dfically, the huminescence 
observed in them 1s determined by ita nolecular van- 
stuons of the rare-earth on rather than by interzone re- 
contenavon The energy -producing situation observed 
by phatotumunescence 1s slightly dependent on the ma- 
win material and temperature. and 1s determined only by 
the nature of the rare-carth clement ion The excitation 
mechanism of the R&M son and the parucipaion of the 
matrix in Gus process ts a central and until now a misun- 
derstood quesvon im this probiem Thus. a song depen. 
deace of photolumunescence on the methad of producing 
the alloyed specimens (the methad of opucal actrvabon) 
{1} amd the rtrong temperature dependence of the effect 
(see, [2] for example) are observed in crystalline silicon 
in the case of Er’, which makes it difficull to obverve 
i @ room temperature. On the other hand, papers of 
the past few years have shown thal a slight temperature 
dependence of Ex photolumunescence up to room tem- 
perature is observed in a-SicH films, allcyed with E* 
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[3-S}. The photolumuncscence is casily detected, whach 


were used as the The target was ciched is 
an wagon plasma to remove Ge oxide layer from the 
surface of the rare-carth clemem before spraying. The 
films were sprayed orto crystalline silicon and optcal 
quaru substrates The spraying condrons of the alloyed 
specimens corresponded to those of producing nigh- 

ifically, the wherrte 
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silase-argon mixturc (25 percem wlane 
ago) was used os the working gas 
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Pig. 1. Spectrum of back Rutherford scattering of Yb stems ip o-Sicli Gime (N.. & 4.7210" steer’) 
Key: —!. Number of scattered N™ions —2. Number of channel 
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The photoluminescence spectra were photographed dur- 
ing krypton laser excitation at A = 649.6 om in the 
temperature range of 35-300 K. Photoluminescence 
was detected by a germanium detector, cooled to 
liquid-nitrogen temperature, using a SPEX-1403 dual 
monochromator. The photoluminescence spectra were 
photographed at resolution of 20 angstroms. 


According to IR spectroscopy data, the hydrogen con- 
centration in the specimen was 7 atm percent, while the 
shape of the Si:H-bonds, determined by the microstruc- 
ture of the films, was typical for films obtained by the 
given method. The presence of Yb in the a-Si:H films 
was checked by using the back Rutherford scattering 
(RBS) method. A typical RBS spectrum is shown in 
Figure |, from which it follows that the Yb concenta- 
tion is uniformly distributed through the thickness of 
the film. The Yb concentration in the film was 4.7x10" 
cm”. 





os - 
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The photoluminescence spectra of a-Si:H(Yb**) speci- 
mens, taken in the temperature range of 35-150 K, are 
presented in Figure 2. The observed photoluminescence 
peak in the |-micron region corresponds to intramolec- 
ular *F,.*F,,. transition of the Yb*(4f) atom in the a- 
SiH matrix. The intensity of the peak decreases as tem- 
perature rises, and photolumurescence essentially dis- 
appears at T > 150 K. At the same time, a decrease 
of the phonon, on which a signal related to the natu- 
ral photoluminescence in a-Si:H, is observed, occurs as 
temperature rises. To compare the behavior of the pho- 
toluminescence of Yb* and Er atoms in the a-Si-H 
matrix, we jointly alloyed the films with these elements. 
According to RBS data, the Er and Yb** concentra- 
tion was identical in magnitude and comprised 4.7x10"° 
cm’. The photoluminescence spectrum of this specimen 
is presented in Figure 2, b. As one can see from the fig- 
ure, the intensity of the peak, related to the molecular 
transition ‘I,,,-‘l,,, of the Er**(4f"') atom, is more than 
two orders of magnitude greater than the intensity of 
the photoluminescence related to Yb” atoms. 











te La .s a 7 


Fig. 2. Photoluminescence 


7 ¥ s * 


sm 
: a—a-Si:H(Yb") film at different temperatures (A__. = 649.6 am, P_ 


= 700 mWicm’), b—e-Si:H (Yb* + Er’) film (1—A_. = 649.6 am, P_. = 100 mWicm’, T. = 35 K; 
2—A_, = 649.6 am, P= 200 mWicm’, T= 35 K) 


Key: —1. Relative units 
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The cause of this behavior may be related to intensification cf Er photoluminescence due to reemission of Yb” 


atoms, if one takes into account that 
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Key: —-1. Relative units 
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Fig. 3. Temperature functions of intensities of 
photoluminescence tee in a-Si:H (1), of Er 
photoluminescence (2), and of Yb» 
photoluminescence (3) in the a-Si:H matrix (a). 
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Energy diagrams of possible optical transitions in 
a-Si:H, Er’ and Yb" tons (b) 


Key: —1. Relative units 


[7]. However, a check of this supposition by comparing 
this specimen to the a-Si:H specimen, alloyed only 
with Er, did not confirm this circumstance. The 
in both specimens essentially did not 
differ at the compared Er concentrations in the a-Si:H 
films, similar to the excitation outputs and at the same 
temperatures of measuring the Er™ intensity. 


The observed difference may be related, on one hand, 
to the different degree of optical activity of the RZM 
ions in the a-Si:H matrix. On the other hand, it may 
be related to the different excitation mechanism of the 
optically activated RZM atoms. 


The temperature functions of the photoluminescence in- 
tensities themselves in a-Si:H, and the photolumines- 
cence of the Er and Yb"* atoms in a-Si:H are shown in 
Pig. 2. it ic imteresting to note the correlation in the tem- 
perature behavior of the photoluminescence in a-Si:H 
and the Yb” photoluminescence, and the absence of this 
correlation for specimens of alloyed Er. We feel that the 
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reason for this behavior is in the different mechanisms 
of optical excitation of Er and Yb™ atoms in a-Si:H. 
The energy diagrams of the possible opucal transitions 
in a-Si:H and the RZM ions are presented in Figure 3, 
b. As one can see from the figure, if the length of cx- 
Citation A = 649.6 am in the case of the Er™ ion, one 
should expect direct excitation of the “F_. level with 

scintillation of the ‘1,,.-“ lige Wransition. In 
the case of the Yb” ion, excitation could occur only 
through the matrix due to electron-hole recombination. 
The correlation of the dependence of the 
emitting channels, we feel, favors this hypothesis. It is 
known [8) that a collapse of the electron-hole pairs, par- 
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ucipating in the emussive recombination, is observed in 
a-Si:H as temperature rises, due to emission of carriers 
from the tails back to the zone. This process is observed 
in a-Si:H at t > 100 K and, as a result, we have a de- 
crtase of Yb** photoluminescence in the region of these 


lemper atures. 


The absence of this correlation in the case of Er” pho- 
toluminescence, we feel, favors direct optical excita- 
tion of the Er* ion. Although we do not exclude com- 
pletely indirect opucal excitation through the recombi- 
nation process in this case, this mechanism is less ef- 
fective. 
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Fig. 3 (continued) Key: —2. Excited state —3. Electron —4. Ground state —5. Rare-carth clement 


it is known [9] that the intensity of Er* photolumines- 
cence is slightly dependent on temperature in the case 
of direct optical excitation, which also favors the above 
hypothesis. 


Thus, comparison of the photoluminescence behavior 
of Er and Yb** ions in a-Si:H permits one to conclude 
that direct optical excitation is observed in the case of 
the Er™ ion during excitation by a krypton laser at A 
= 649.6 am, and that there is no direct excitatson (with 


transfer of cnergy due to clectron-hole recomoination 
of the carrners in the matrix) in the case of the Yb” 
ion. More intensive piotolumimescence, which has a 


shght temperature dependence. corresponds to direct 
excitation 


The study was performed with the support of an INTAS 
N 93 1916 grant. One of the authors, Yel. Terukov, 
is grateful to the German Rescarch Society (DFO) for 
financing his visit to Marburg 
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Russia: Use of the Brewster Refiectometry Method 
Te Check the Condition of a GaAs Surface in an 
Atmospheric Pressure MOCVD Reactor 


964D0386A Moscow ZAVODSKAYA LABORATORIYA 
in Russian Oct 95 No 10, pp 16-19 


[Article by V.M. Daniltsev, A.Yu. Lukyanov, M.A. 
Novikov, O.1. Khrykin, and V.1. Shashkin, Physics of 
Microstructures Institute, Russian Academy of Sciences, 
Nizhniy Novgorod; manuscript received 10 Mar 95; 
UDC 5$37.311.33:535.44] 


(FBIS Summary] A new method has been developed for 
optical monitoring of the gas phase aad growth surface 
of (GaAlAs semiconductors under conditions of metal- 
organic chemical vapor deposition (MOCVD) epitaxy. 
The method is based on measuring the coefficient of the 
reflection of polarized light with a wavelength of 325 
am falling onto the semiconducior’s surface at an an- 
gie close to the Brewster angle. A rew MOCVD reactor 
has also been designed for use in implementing the new 
monitoring method. The new reactor is distinguished by 
special valves mounted at its entry. The valves are in 
turn distinguished by their small size and high switch- 
ing speed (approximately 0.1 seconds). An additional 
distinguishing feature of the new reactor is its optical 


into an Al Ga, As (x = 0.2) matrix have confirmed that 
despite the reactor’s complicated construction, perfect 
gas dynamics are maintained in it. Luminescence spec- 
tra, taken during the tests at 77 K, made it possible to 
determine GaAs well thicknesses of 1.6, 3.3, 5.8, and 9 
ere correspond rather precisely to layer growth 

of 5, 10, 20, and 30 seconds. In the new moni- 


After the laser radiation has passed through a polarizer, 
ie , 


w 
adjusted so that the components of the light polarized 
along end p-directions fall onto different photore- 
ceivers. The setup has a sensitivity to changes in the 
light transmission coefficient of less than 10’. The new 
monitoring method makes it casy to determine the char- 
acteristic times of arsenic desorption and arsine pyrol- 
ysis as functions of substrae temperature. The biggest 
benefit of the new monitoring method is that it provides 
real-time information about the condition of growth sur- 
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faces with monolayer resolution. Figures 5; references 
9: | Russian, 8 Western. 


Russia: Determining Polymer Composites’ Crack 
Resistance by the Method of Fixing Acoustic 
Emission Signals 

964D0386B Moscow ZAVODSKAYA LABORATORIYA 
in Russian Oct 95 No 10, pp 35-36 


[Article by G.N. Finogenov, M.1. Babayev, and A.G. 
Mukhutdinov, All-Russian Institute of Aviation Mate- 
rials, Moscow, manuscript received | Aug 94; UDC 
620.11 1.3:678.86) 


[FBIS Summary] The crack resistance and fracture 
toughness of brittle and quasi-brittle materials under 
conditions of separation have been linked to the co- 
efficient of stress intensity, as determined on the basis 
of the critical stress {¢,] at the moment of a fracture 
crack. In the standards for testing metals and polymer 
composites (the methodologic recommendation MR 65- 
82), the beginning of a fracture or movement of a crack 
is fixed on the basis of critical stress, ic.. 0, = P/F. 
where F is the gioss cross-sectional area of the section 
of a notched bar. The critical load P_ is determined from 
a diagram of the opening of the crack P-4 during the 
process of monotonic static loading of a test specimen 
with a crack/notch. In the case of both polymer compos- 
ites and quasi-britile metals, critical load is determined 
with a 5 percent allowance regarding the linearity of 
the diagram of the crack’s opening. In other words, in 
the calculation of critical load, it is assumed that P. = 
P,. The beginning of plastic deformation of the material 
and deformation resulting from opening of the crack at 
the motment when it starts are assumed to fall within 
the said constraint. An attempt was made to substan- 
tiate the use of the 5 percent allowance regarding the 
linearity of the diagram of a crack’s opening that is used 
during crack resistance tests. Specifically, study speci- 
mens of five epoxy-resin glass -based textolites (SPTsM- 
5-211BN, SPTsM-PAIS, Rolivsan, Pais, and 5-211 BN) 
were subjected to monotonic loading, and their critical 
stresses and strains were measured by fixing their acous- 
tic emission signals and by the method specified in MR 
65-82. Graphs of the dependence of the critical load and 
acoustic emission signals or tensile strain were plotied 
together. The said graphs were used to determine the 
load and calculate the stress at which the the acoustic 
emission signals in the study specimens intensified. In 
addition, the same notched bars were subjected to stress 
tests, and diagrams of the development (opening) of the 
resultamt cracks were recorded. The graphs plotted by 
using data obtained by recording acoustic emission sig- 
nals virtually coincided with the diagrams of the cracks’ 
development with specification of a 5 percent allowance 
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for lincarity. kt was further determined that the individ- 
ual data regarding the critical loads of the five types of 
cpoxy-resin glass-based textolites studied did not affect 
the equality of the average values of the indices of crack 
resistance obtained by the two methods. Figures 2. ta- 
bles 2. 


Russia: Four-Phase Power Transmission Proposed 


964D0461A Moscow ENERGETIKA in Russian 
No 6 Nov-Dec 95 pp 01-108 


[Arucle by Gl. Samorodov, 
621.311) 


[FBIS Summary] A four-phase transmission of AC cur- 
rent is proposed. This would increase the efficiency, re- 
liability and ece!sgical safety of electrical energy trans- 
mission. A four-phase power line with a 90" phase shift 
can be used, where the phases are so positioned on the 
supports, that they form two indepeadent symmetrical 
two-phase systems. Phase converting transformers are 
used for converting a three-pliase AC systein to a four- 
phase system. Shortcomings of the three-phase clectrical 
AC power transmission in high voltage and super high 
voltage range and economic advantages and particular 
features of the four-phase system are discussed. It is 
demonstrated that the four-phase power lines, while pro- 
viding identical reliability levels to the three-phase and 
DC lines, exhibit superior engineering and economic 
characteristics. The four-phase power lines are particu- 
larly recommended as an aliernative to traditional high 
voltage power lines for supplying electrical power from 
large power stations over long distances, and for uni- 
fying large clectricai power systems, where they would 
provide the greatest economic effect. Figures 3, refer- 
ences 3 


Russia: Control and Characteristics of 
Superconducting Power Devices Examined 


964D0461B Moscow ENERGETIKA in Russian 
No 6, Nov-Dec 95 pp 109-121 


[Arts te by N.L. Novikov, Novosiirsk; UDC 621.311) 


(FBiS Summary] The efficiency of employing com- 
bined energy systems of superconducting inductive en- 
ergy storage devices eo! nonlinear reactors with su- 
perconducting screens i« cxamined. A block diagram 
of a superconductive energy storage device (SPIN) is 
proved and its mathematical mode! discussed. The 
need to develop experimental-industial and industrial 
samples of technology employing superconuctivity for 


energy generation is urgent. Several design models of 
current limiting reactors with nonlinear characteristic, 


whose function is based on redistribution of the mag- 
netic flux when phase changes from superconductor to 


Novosibirsk; UDC 
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normal metal were proposed and experimentally studsed 
in the Siberian Scientific Research Institute of Energy. 


Theoretical and experimental studies of superconduct- 
img reactors were performed and their operation in cn- 
ergy systems analyzed. Methods for compuiing and op- 
limizing their parameters, and a large scale model were 
developed. Because of high speed and nonlinear char- 
acterisucs, the superconductor reactors can be used for 
limiting short circuit currents in electrical circuits. De- 
velopment and promotion of control systems based on 
superconducting energy devices with a Capacity for in- 
dependent control of active and reactive power would 
make it possible to provide the required dynamic prop- 
erues for combining the energy anc significantly reduce 
the probability of cascade malfuncions. Figures 12; Ref- 
erences: 5 Russian. 


Rusiia: New Generation Atomik Power Plant 
Design With a VVER-640 Reactor 


964D0488A Moscow TEPLOENERGETIKA 
in Russian Dec 95 No 12, pp 26 


[Article by A. L. Lapshin, 1. V. Kukhtevich, M. F. 
Rogov, V. A. Voznesenskiy, V. F. Yermolayev, Min- 
istry of Atomic Energy, St. Petersburg AEP [expansion 
not given), Special Design Bureav of Gidropress, 
Kurchatov Institute Russian Science Center, UDC 
621.311.22.621.039.001.13] 


{[FBIS Summary] A design for an atomic power plant 
with enhanced safety features and an intermeodiate- 
powered VVER-640 water-moderated water-cooled 
power reactor is presented. lt is a four-loop system 
similar to the ecarlicr V-1000 reactor. Specifications 
of the reactor and turbines are given. Experience in 
using water-moderated water-cooled power reactors is 
considered, as are Current trends in reactor construction 
to reduce the probability of serious accidents and to 
increase economy by using highly reliable passive 
safety systems. The scientific and technical level of the 
design matches Western developments. There are plans 
to install units with VVER-640 reactors at a number of 
sites in Russia (Sosnovyy Bor, Leningrad oblast; Kola 
atoms power plant, Dalnevostochnyy atomic power 
plamt, and Tomsk atomic power plant). Procedures 
invelved in gaining approval for the design, including 
the safety review, are described. Previous generations 
of water-moderated water-cooled power reactors are 
described. The new design is distinguished by increased 
use of passive safety systems, a double protective vessel 
(steel inside, concrete outside), increased efficiency, 
and enhanced shut-down and cooling procedures which 
do not require Operator intervention of supply of power 
from outside the system. The predicted lifetime for this 
reack@ design is SO years. Liquid radioactive media 
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ae cleaned and reused to protect the environment and 
reduce the volume of radioactive waste to be buried. 
Sessmic shock absorbers have been designed so that 
reactors can be placed in locations with higher than 


normal seismicity. 


Russia: General Safety Concept for VVER<440 
Atomic Power Plants 


964D0488B Moscow TEPLOENERGETIKA 
in Russian Dec 9S No 12, pp 7-12 


[Article by A. V. Molchanov, V. A. Gorbayev, M. A. 
Bykov, V. V. Beziepkin, V. F. Yermolayev, M. A. Kara- 
seva, St. Petersburg AEP (expansion not given), Kurcha- 
tov Institute Russian Science Center, UDC 621.038.5/ 
6) 


{FBIS Summary] The safety concept document for 
atomic power plants with VVER-640 reactors is de- 
scribed. The document defines the criteria and princi- 
ples of radiation safety assurance and presents design, 
technical and organizational approaches for thei imple- 
mentation based on the requirements of domestic stan- 
dards documents, [AEA recommendations, and the cx- 
perience of developing and coordinating atomic power 
plant designs with water-moderated water-cooled power 
reactors of previous generations. The standards docu- 
ments developed in Russia take an approach similar to 
the one used in the IAEA document “The Safety of 
Nuclear Power” INSAG-S. The basis for the safety con- 
cept for the VVER-640 reactor is the principle of deeply 
echeloned protection, that is, the use of a mulupic bar- 
rier system to block ionizing radiation and radioactive 
substances from entering the environment. Three barrier 
systems used in the VVER-640 system are shown in a 
figure. Technical and organizational measures taken to 
protect the harriers themselves are described. Levels of 
protection of the barners, power supp. y, and control and 
monitoring systems are described. Figures 4. 


Russia: Safety Concepts in Non-Design Basis 
Accidents of VVER-64 Atomic Power Plants 
964D0488C Moscow TEPLOENERGETIKA 
in Russian Dec 9S No 12, pp 13-18 


|Article by V. V. Beziepkin, V. A. Gorbayev, A. V. 
Molchanov, V. K. Ivanov, V. S. Granovskiy, M. A. 
Karaseva, V. F. Yermolayev, St. Petersburg AEP (ex- 
pansion not given}, Kurchatov Institute Russian Sci- 
ence Center, Scientific Research Technological Institute; 
UDC 621.099. 58) 


[PBIS Summary] Criteria for safety assurance are pre- 
sented for non-design-basis accidents for atom power 
plant designs which use VVER-640 water-moderated 
water-cooled power reactors. Safety assurance for these 


ENGINEERING AND EQUIPMENT 1s 


reactors is based on the principle of “deeply echcloned™ 
protection, that is, a muluple barner system to pre- 
vent leakage of radioactive materials into the caviron- 
meant. In accordance with the requirements of existing 
standards Gocuments and IAEA recommxadations, ba- 
sic safety goals are presented with the principles used 
to achieve theses goa ‘ in the design, the se‘ected ap- 
proach to selection and justification measures to control 
design accidents and analyze thew consequences. In ad- 
dition to physical barners, technical and organizationa! 
measures taken to protect Ux »arrers are examined. Ac- 
tions designed to prevent design accidents from turning 
into non-design-basis accidents and acuons taken to re- 
duce the aftereffects of non-design-basis accidents are 
described. Non-design-basis accidents are classified and 
cach type is discussed individually. Measures taken to 
reduce damage to the core and damage to hermetic seal 
of the core in emergency situations are described. Cri- 
teria to be met in the design of the cooling system of 
the reactor vessel are discussed. Specific measures re- 
lated to the VVER-640 reactor are enumerated. Figure 
1; references 4 (Russian). 


Russia: Justification of the Choice of a Thermal 
Desalination System and Designs of the System To 
Purify Steam Generator Biow-Throwgh Water in a 
New Generation of Atomic Power Plants With 
VVER-640 Reactors 

964D0488D Moscow TEPLOENERGETIKA 

in Russian Dec 95 No 12, pp 19-23 


[Article by M. R. Bagerman, S. V. Onufriyenko, A. P 
Frantsuzov, V. N. Belyayev, 0. P. Krektunov, B. A. 
Gershevich, A. A. Zubkov, St. Petersburg AEP |expan- 
sion not given), Polzunov Scientific Production Asso- 
ciation of the Central Design-Technologice! Institute; 
UDC 621.311.25:621.099.621.182.12] 


[PBIS Summary) A justification of the selection of a 
thermal method of purifying the blow-through water of 
the steam generators for a new generation of atomic 
power plunts with VVER-640 reactors is presented. The 
problems involved in creating an evaporation device de- 
sign to implement this method are discussed. The de- 
signs of units are described, and specifications and indi- 
cators of the operation of the resultant evaporation unit 
are presented. Compared with traditional :on-cxchange 
filter methods of punfying the blow-through water of 
steam generators, the thermal purification methad in- 
creases the safety level of atomic power plant operation, 
reduces the volume of radioactive waste sent for bunal, 
and is more economical. The evaporation equipment de- 
sign that has been developed implements al! basic and 
autiliary technological processes of thermal purification 
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in one structural unit, which substantially reduces costs 
to create a separate pur-fication sysiem. Efficiency fig- 
ures indicate that it will be expedicnt to use this sys- 
tem in future atomic power plants with water-moderaied 
water-cooled power reactors. Use of the sew purification 
method will reduce the volume of radioactive wastes by 
more than a factor of 20. Figures 3; table 1; references 
3 (Russian). 


Russia: Decontamination Systems in Atomic Power 
Plant Designs With VVER-640 Reactors 
964D0488E Moscow TEPLOENERGETIKA 

in Russian Dec 95 No 12, 24-27 


[Article by N. M. Danilova, V. M. Orekhov, A. P. 
Frantsuzov, Foreign Trade Association of the All- 
Russian Scientific Research and Design Institute of 
Power Engineering Equipment, Si. Petersburg AEP 
expansion not given}; UDC 621.31 1.25:621.039)} 


([FBIS Summary] A necessary and sufficient list of 
equipment needed to decontaminate radioactively con- 
taminated atomic power plant equipment is compiled 
based on a stationary decontamination system including 
decontamination vais and mobile integrated equipment 
and devices. The stationary decontamination system is 
integrated with the react system in the VVER-640 re- 
actor design. The material of the object and the character 
of its contamination are considered in choosing a decon- 
tamination method. A proposed technique for decontam- 
inating bulky equipment is described. The method uses 
mobile modules. The advantage of this method over tra- 
ditional methods is shown. Figure |. 


Russia: Designs To Minimize Liquid Radioactive 
Media and Organization of Their Collection and 
Processing in the New Generation of Atomic Power 
Plants With VVER-440 Reactors 
W4D0488F Moscow TEPLOENERGETIKA 

in Russian Dec 95 No 12. pp 28-31 


[Article by M. R. Bagerman, S. V. Onufriyenko ct al. 
St. Petersburg AEP [expansion not given), Scientific 
Research institute of AEP, UDC 621.039.73} 


[FBIS Summary] Analysir of the experience of using 
existing atomic power plants and results of research 
ae used to define and design new technologies for 
the collection and reprocessing of liquid radioactive 
media. The basic sources of liquid radioactive mecia 
are determined and possible means of re tucing them are 
examined. Measures taken to reduce the concentration 
of fission products in liquid fadioactive wastes ac 
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listed. Treatment of ion-<xchange resins is described. 
The design of a new generation of alomic power 
plants provides reagenticss and low-reagent techaiques 
to support the water-chemical modes of the reactor 
loops and decontamination of equipment and areas. The 
Gesigns used in the project reduce the estimated amount 


of laguid radioactive waste (compared to systems using 
a VVER-440 reactor) by more than a factor of five. 


Implementauon of these measures will substantially 
reduce the estimated volume of radioactive wastes 
requiring bunal. Containerization of the resulting wastes 
is described. Figure |; references 3 (Russian). 


Russie: Effect of Physicochemical Conditions on the 
Absorption of Moleculer lodine With Protective 
Paint and Varnish Coatings in Accidents at Atomic 
Power Plants With VVER-64 Reactors 
964D0488G Moscow TEPLOENERGETIKA 

in Russian Dec 9S No 12, pp 32-36 


[Article by A. B. Aleksandrov, N. 1. Ampelogova. 
M. A. Karaseva, V. G. Kritskiy, N. G. Pewik, For- 
cign Trade Association of the All-Russian Scientific 
Research and Design Institute of Power Engineering 
Equipment, St. Petersburg AEP [expansion not given); 
UDC 621.0384541 1834667653} 


[FBIS Summary] This paper studies the cffect of irradi- 
ation and aging of protective paint and varnish coatings 
on the kinetics of absorption of molecular sodine (l.,, 
CH,1) from the gas phase, as well as the effect of irra- 
diation of paint and varnish coating samples containing 
absorbed todine on containment of molecular iodine. 
An estimate is given of the reduction in the content of 
volatile forms of iodine in a sealed zone under emer- 
gency conditions as a result of their absorption by pro- 
lective paint and varnish coatings. Epoxy and organosil- 
icate Coatings were examined. Absorption of iodine by 
epoxy Coatings is a’ intense in the gas phase as in the 
aqueous and vapor phases. With the exception of large 
radiation doses and aging, physicochemical factors have 


little effect on iodine absorption in epoxy coatings. In- 
creased temperature does not decrease the rate of ab- 


sorption. However, in cpoxy coatings aging led to a 
reduction in the rate of absorption by a factor of 10-20. 
» irradiation at 0.75-1.0 MgR substantially reduced ion 
absorpuion. 4 irradiation had little effect on absorpuon 
of molecular iodine by epoxy and organosilicate coat- 
ings. Aging had an insignificant effect on absorption in 
Organoslicate Coatings, and sadine in an aqueous solu- 
tion was absorbed more slowly in organowlicates than in 
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epoxy coatings. Figures 6; tables 2; references 2 (West- 
en). 


Russia: Theoretical and Experimental Justification 
of a Hydrogen Suppression System in the Protective 
Vessel of an Atomic Power Plant With a VVER-4 
Reactor 


964D0488H Moscow TEPLOENERGETIKA 
in Russian Dec 95 No 12, pp 37-42 


[Article by V. V. Beziepkin, N. N. shangin. A. D. 
Yefanov, S. Ye. Semashko, A. A. Lukyanov, V. K. 


Ivanov, G. |. Samokhin, O. N. Shebeko, St. Peters- 
burg AEP (expansion not given}, GTSNFETs [expansion 
not given}, Kurchatov Institute Russian Science Cen- 
ter, Special Design Bureau of Gidropress, All-Russian 
Scientific Research Institute of Fire Protection; UDC 
621.311.25:621.0399] 


{[FBIS Summary] Experimental and theoretical studies 
were conducted to justify the hydrogen suppression sys- 
tem of a new generation of atomic power plants with 
VVER-640 reactors at the issuing of the preliminary 
safety report. Basic directions for further research prior 
to obtaimng a license for alomic power plant opera- 
tion are presented. The VVER-640 reactor includes a 
hydrogen suppression system designed to prevent the 
formation of explosive concenirations of hydrogen and 
to provide controlied flameless catalytic combustion of 
hydrogen in emergency situations. The emergency hy- 
Grogen removal system consists of a set of passive cat- 
alyuc hydrogen combustion modules in protective ves- 
sel rooms where hydrogen is most likely to accumulate 
im emergency situations. Possible sources of hydrogen 
im emergency situations are listed. If local sources of 
combustion are formed, they will sot spread to other 
areas. The process of core melidown and interaction 
with coolant is analyzed. Processes which would occur 
in the protective vessel are described. Figures 4; table 
1; references 3 (Western). 


Russia: Organizational Concepts for Automatic 
Chemical Monitoring of the First Loop of a New 
Generation of Atomic Power Plaats With VVER- 
640 Reactors 


W4D0488!l Moscow TEPLOENERGETIKA in Rusman 
Dec 9S No 12, pp 43-47 


[Article by V. G. Kritskiy, P. S. Styazhkin, M. V. Sofin, 
V. A. Semenov, M. R. Bagerman, V. E. Bolshakov, N 
Ya Vilkov, All-Russian Scientific Research lnsutute of 


Power Engineering Equipment. Si. Petersburg AEP |cx- 
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pansion not given), Scieaufic Research Technological 
institute; UDC 621.31 1.25:621.039.62) 


([FBIS Summary] The design of a new generation of 
siomic power plants with VVER-640 reactors provides 
for a system of automatic chemical control of the first 
loop and corrosion monitoring. This system will provide 
plamt personne! with umely and necessary information 
on the state of the water~<chemical mode and corrosion 
processes. Individual components of the system have 
been tested. The information gathering sysiem was 
tested at a thermal clectric power plant. lt consists of 
32 sensors with real time data handling. Some sensors 
require reduction of temperature and pressure, some 
do not. The water<hemical mode control system has 
three diagnostic levels which determ.xe the presence 
of deviations, their locations and causes. Tic system 
can predict the pattern of development of corrosion 
sediments and radiation ficlds. Inspection and repair 
recommendations are formulated. The structure of the 
functional diagnostic system is shown in a flow chart 
The system insures that samples are representative 
and can output data in a raw of summarized form. 
Implementation is currenUy being hindered by a sensor 
shortage. Figures 2; tables 2; references 7: 5 Russian, 2 
Western. 


Russia: Thermohydreulik Auto-Oscillations in Full 
Condensation of Steam in Pipes 

964D0488) Moscow TEPLOENERGETIKA 

in Russian Dec 95 No 12, pp 48-52 


[Article by V. A. Fedorov, Kaluga Turtine Factory Joint 
Stock Company, UDC 536.24) 


[FBIS Summary] This paper presents the results of ex- 
perimental studies of thermohydraulic auto-oscillations 
The auto-oscillations exists at constant rates of coolant 
flow at the intake and outlets of pipes and may be as- 
sociated only with periodic restructuring of a two-phase 
flow. In addition to low-frequency auto-oscillations (4- 
6 Hz), intense high-frequency oscillations are detected 
(40-50 Hz). Traditional methods of determining the 
boundaries of thermohydraulic instamlives and charac- 
teristics of auto-oscillations cannot be used here. An 
approximate physical model of phenomena observed in 
experiments is proposed. A method of summarizing cx- 
perimental data by the frequency characteristics of auto- 
oscillations is developed. Numerical calculation of the 
characteristics of auto-oscillations will required a con- 
unued study of the local characteristics of two-phase 
flow with expansion of the range of mode parameters 
examined. Figures 6, references 9 & Russian, | West- 
ern 
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Ressia: Dynamic of Neuronlike Systems for 
Effective Data Processing 

W54D0302A Nizthnty Novgorad RADIOFIZIKA 
in Russian Aug 94 Vol 37 No & pp 931-932 


[Article by V.1. Talanov and V.G. Yakhno} 


(FPBIS Summary) A conference on “Algorithms for Data 
Processing in Neuronlike Systems” was held in Sepeem- 
ber 1993 af the Applicd Physics Institute (API). The 
semmna parucipants dealt with possible algorithms for 
paralicl coding and the adopuon of decisions in hierar- 
chical ncuronlike systems, as well as the use of such al- 
gorithms im new-generation computers. The API has al- 
ways been af the forefront of research in arcas in which 
radio physics overlaps with adjacent disciplines, and this 
seminar dealt with the overlapping fields of neuromol- 
ogy. Coraputers and physics (nonlinear physics or the 
dynamics of nonlinear systems). Academician A A An- 
dronov of the Nizhary Novgorod school was the founder 
of the Geory of nonhncar systems and developed and 
publicized concepts concerning the universality of the 
behavior of different nonlinear physical systems This 
universality is reflected in the existence of a limited 
sumber of possible states in the phase space of a sys- 
tem which serve as regions of aliraction of phase tra- 
jectory attractors. Natural ncural actworks and thei ar- 
uficial analogues Constitute cxramples of nonequilibnum 
nonlincar media differing from other physical media by 
the presence of nonlocal spatial couplings between thei 
elements Materials on ncuronlike sysiems were formu- 
lated quit. fully in an article by A.A. Frolov in Zhurnal 
vysshey nervnoy deyatelnosti, Vol 4), No 3, p 859, 1991 
This issue of Radioficita is in its entirety devoted to 
this subject. giving the papers presented at the Septem- 
ber 1993 conference and demonstrating thal a ocural 
network is in fact a nonlinear physical medium differ- 
ing from ordinary physical media by the presence of a 
compa system of relavonships among its clements In 
this connection it is worth noting that American writers 
ae using the term “ncurcinformatics” to describe this 
feid and that the Russians are adapung this term in the 
wansiteravon ‘ncuronformatka 


Reta Modeling of Preattention and Attention 
Information Procewing on Basi of Syochronization 
of Neural Activity 

54D0302B8 Nichaty Nevgorad RADIOFIZIKA 

in Rusman Aug 04 Vol 37 No &, pp 933-044 


[Article by G. N. Borisyuk, R. M. Borisyuk and Ya 
B. Kazanovich. Mathematxal Protiems in Biology 
institute, Russian Academy of Sciences (manascriqt 
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received 277 Now 93. after revissou WO Jal 94) UDC 
$19.21:57) 


([PBIS Summary) Oscillatory seural sctworks for the 
modchng of preaticnvon and aicnvon are discussed 
A two-layer actwork of Wilson-Cowan oscillators is 
used in demonstraung thal ssmultascous high- and low- 
frequency oscillabons may appear in a nctwork in re- 
sponse to its simulation by a complex stimulus. li is 
shown thal, at a low frequency, synchronization may 
appear under proper conditions, and this can be inter- 
preted as integrabon of sumulus Characteristics into an 
intact image. Partial synchronization is studied in an 
attention model representing a nctwork of phase oscil- 
lators with a central clement. Approximation formulas 
for the mean frequency of the central oscillator are pre- 
sented for actworks with a small and large sumber of 
clements The results are interpreted as a mode! of atten- 
on focusing im the presence of a distracting stimulus 
Mathematical models of oscillatory neural networks arc 
of three types, defined here. Two examples of oscillatory 
neural actworks Sclonging to the second and turd types 
are cxammned to illustrate the possiilty of solution of 
protiems relating to both levels of processing of sensory 
informavon (high and low, where information process- 
ing occurs in-paraliel of in-series respectively) within 
the scope of the oscillatory-network paradigm. Section 
| gives a preaticntion processing of information model 
making tt possible to check the hypothesis of a possible 
mechanism of integration of individual sumubus charac - 
teristics into a single image and to Compare model and 
experimental results. Section 2 gives an analysis of an 
attention mode! making i possibic to clarify how stim- 
uli present and not present in the focus of attention exert 
an influence on functioning of the atlenuion system. Pig- 
ures 3, references 14: 2 Russian, 12 Western 


Russia: Syachronization in a Neural Network of 
Phase Oscillators With Time-Delayed Coupling 


W4D402C Nizhniy Novgorad RADIOFTIZIKA 
i nassian Aug 94 Vol 37 No &, pp 945-960 


[Arucle by T. B. Luzyanina, Mathematical Problems 
in Biology Institute, Russian Academy of Sciences 
(manuscrigt received 17 Nov 93) UDC $19.21°57] 


(PBIS Summary! The neural actwork of phase oscil- 
lators examined in this article was proposed by V 
Kryukov for the modeling of attention. The network 
has the following architecture a central oscillator (CO) 
is connected to N peripheral oscillators (PO) by direct 
couplings and feedbacks There are no Couplings among 
the PO. The behavier of cach oscillator is Gescribed 
by one variate (phase) Synchromzation mm by means 
of phase locking. lt © postulated that the CO) role can 
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ditions there is a multitude of synchronization frequen- 
cies for a finite lag time, in Contrast to a case without 
& lag. when there is af most one solution. The criteria 
for the existence of muluple soluvions and the stahil- 
ity are found. After the introduction. Secon 2 discusses 
syachronization of the oscillators at a Common constant 
frequency, Section 3 analyzes the stability of the so- 
butions, Section 4 describes the asymptotic behavior of 
the phase differences: Secvon $ summarizes the results 
Figures 7: references 7: 2 Russian, 5 Western 


Russia: Decision-Making System of ( omposite 
Image Fragments (sing Newron-| ike Algorithms 


964D030.0 Nizhniy Novgorod RADIOFIZIKA 
in Russian Aug 94 Vol 37 No &, pp 961-986 


[Article by V.G. Yakhoo, N.S. Bellyustin, LG. Krasil- 
nikova, S. O. Kuznetsov, LV. Nuydel, A.l. Panfilov, 
A... Perminov, A.V. Shadrin, and A.A. Shevyrev, Ap- 


plied Physics Institute, Russian Academy of Scienors 
(manuscript received 7 Jun 94) UDC 519.95) 


[PBiS Summary) Bask models of homogeneous 
neuron-like media and corresponding sets of spatial- 


temporal solutions are considered. The ways to use 
these models and soluvons as basic units for designing 
hierarchical systems for the in-paralie! processing of 
complex information flows by the use of neuron-like 
algorithms we cxamined. A version of 4 decision- 
making system with a tuncable architecture a a 
“coarse-grain” level (for system adaptation to process 
ing purposes and image (ype) and universal neuron-like 
subsystems af 4 “fine-grain” level (for performing « 
wide variety of operations for extracvon of local and 
global features and enccding of individual fragments 
Of am imtegrated image) we described. The differen: 
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awchitectural variants of bocrarclocal systems for the 
w-paralici comversion of videosignals Gemonstraic 
the great promuse of an approach based on concepu 
relating to collectve activity structures in distributed 
nonequilibrium media. The quality of operation of 
the decision-making system can be asscesed on the 
basis of the rate and accuracy of decision making 
The speed of single-processor computers even today 
makes i possible to construct research scuron-like 
sysems performing complex operations of an inicliec- 
tual character. The model approaches outlined in the 
aticle indicate thai it is realistic to foresee recognition 
systems having an accuracy close to the capabilities 
of thew living analogues. Dynamic processes have 
an important role in descrnivnag the operation of such 
systems. Much attention is therefore being given to 
neuron-like algoruthms beczuse they constitute onc 


of the convenient langrages for describing compics 
dynamic modes in the case of in-paralicl conversion of 


processed signals. Examples of operation of individual 
modules and the system as a whole in the processing of 
images of some biologic objects are presented. Pigures 
13; references 39: 22 Russian, 17 Western 


Russia: Principles of Synthesis of M ultistable 
blements and Multidimensional Storages 


Y64D0302E Nizhniy Novgorod RADIOFIZIKA 
in Russian Aug 94 Vol 37 No & pp 987-1002 


[Article by M. Ya. Eyngorin, SKIT Enterprise, Nizhniy 
Novgorod (manuscript received 7 Jun 94)) 


[PBIS Summary] The general subject of the future de- 
velopment of memory devices is cxarmned Specific ap- 
proaches are reviewed, bul it is stressed that the use 
of neuristor memory clements in muludimensional and 
mulufuactional storages with the simulianeous process. 
ing of information, as well as a modular structure of the 
storages, will provide an approximation of a technical 
memory to 4 natural memory. However, there are «til! 
many problems related to the organizavon of muludi- 
mensional and mulufuncvonal memones Accordingly. 
regular methods for the synthesis of promising selection 
nctworks and mulistaMe memory clements are c1am- 
ined. Materials are presented which indicate that thew 
further development may icad to extremely promising 
technical soluvions for problems involved in developing 
the memory of digital systems. The first section deals 
with muludimensional mats networks at whose nodes 
there are mulistabie memory clements «tach are ca 
patie of considerably broadening the capacity of tte 
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morages and thew functional propertics. If in 2 mul- 
udmensiosa) Mavi octwork 1 1s assumed thal there 
we universal clements performing logic funcvons and 
wformavon transfer operavons. with the adges being 
comrollabie, cnsumnag wansfer of absence of wansfer of 
informatios among the nodes. on the basis of such « 
nctwork there can be synthesis, fully cxamuned in us 
wucie, of mulustable clements with thar wtivary po- 
soning The linking of mulustable clements and the 
groups also may be realized in a network with the simul - 
tancous reworking of the conveyed information These 
shemes ac of particula interest for the synthesis of 
memory in basic crystals and ncuristor structures. The 
schemes with mulustabie clements are more economx al 
than schemes constructed on other pnacipies. Figures 4. 
references |7 Russian. 


Russte: [Dynami Systems With (Chaos as Medium 
for information Registry, Storage and Processing 
W4D0302F Nizhniy Novgorad RADIOFIZIKA 
in Russian Aug 94 Vol 37 No & pp 1003-1019 


[Article ty Yu.V. Andreyev, Yul. Belskiy, AS. 
Dmitriyey and DA. Kuminov, Electronics Institute 
RAS (manuscript received 9 Dec 93, after revision 9 
Mar 94) UDC 621.391.01) 


[FBIS Summary) An atempt is made to demonstrate 
the possibility of application of complex dynamics and 
chaos to the registry and processing of information in re- 
current neural networks used as an embodiment of sim- 
ple mathemati al models of the type of one-dimensional 
precewise linear mappings Secuon | 1s a bnef summary 
of the results otained earlier in solving the problem of 
stormag and retrieving information using |-D mappings 


i! 
7 


single imernal layer. ht is shown that teaching of 
the network is reduced to simple computation formulas 
with a single representation of a senes of pornts describ- 


fer substantially from the concept under which a neural 
nctwork is regarded as a “Diack box.” It is clear that 
the avalatality of a mathemancal mode! which realizes 
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coment of the paper. Figures 6. references 17: 8 Rus- 
sian, 9 Western. 


964D0302G Nizhny Novgorod RADIOFIZIKA 
in Russian Aug 94 Vol 37 No & pp 1020-1029 


[Article by V.1. Vostokov, Applied Physics Institute, 


Russian Academy of Sciences, Nizhaty Novgorod ( man- 
wacrit received 18 Jul 94)) 


964D03902H Nizhniy Novgorod RADIOFIZIKA 
in Russian Aug 94 Vol 37 No & pp 1030-1052 


|Arucle by N.S. Bellyustin, Racho Physics Scientific 
Research Institute (manuscript rece ved 24 Jan 94. after 
revision W) Jul 44) UDC 007.57) 


(PBIS Summary) A study was made of artificial new. 
ral networks homogenous in ther couplings. appl ying 
the praciples of umage processing 1m the mammal retina 
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and brews. hs emphaured tha there may De two dificr- 


modes of cacttation in seural media Characterized by 
two types of lateral competition among the clements in 
an awuficial acural nctwork duc to segative correlabon 
coeficents between the clements, and due to imracie- 
men dropoff of cacttabor duc to cacessive influence of 
excited ncighbors. ht is thereby confirmed (hat an effec- 
tive means is now availatic for discrimemating the key 
mage clements dunng prelimnary image processing 
Figures 11; references 11: 4 Russian, 7 Western 


Rusia: Use of Homogeneous Neural Networks for 
Image Processing 


9641004021 Nichniy Nowgorad RADIVFIZIKA 
in Russian Aug 04 Vol 37 No & pp 1053-106] 


[Article by LV. Nuydel and $0). Kuznetsov, Applied 
Physics \nstetute, Russian Academy of Scrences, Nizh- 
niy Novgorod (manuscript received 2! Dec 94)) 


[PBIS Summary! This study can be imterpreted a the 
modeling of the prehmunary processing of smformation 
im the viewal analyrer of living organtems. The work 
was dictated by growing interest in the development of 
systems and methods for the processing of mmages im a 
parallel mode (in the Artub sense) For the processing 
of mages. wee ts made of 4 homogeneous: securon- 
like medium. cach clemeat of which ts lenked to other 
clemenis in scene neighborhood Py a coupling funcvon 
with negative flanks. The input image ts transformed 
imo 4 Mahoney siructure, whose form i dependent 
on the form of the coupling function and the type of 
reaction of an clement to an external influence Using 
the concept of possie activity structures, i 1 possile 
to detertmuene the parameters of (he mode! with ehach 
the medium operates in dicrimimating. for crampic 


LIFE SCIENCES 21 


lishing Howse, 1995, 1,000 copies, 159 pages! 


[PBIS Translated Text) The book includes materials of 
the International Consultative Council on the “Liquida- 
tor” Project held by the World Health Organization in 
the city of St. Petersburg from 27 June through | July 
1904 at the base of the All-Russian Center for Eoolog- 
ical Medicine (VTOEM), works by VTSEM aseccistes 
with an analysis of the liquidators state of health, and 
materials of the screntfkc and pracucal conference State 
of Health and Provision of Madical Care to Russia's 
Liquidators” held in Chntnsk on 12-14 December 1994 


All the materials published im this book refit the 
authors port of view, e@fach dots nat comcode: 
all cases with the possbom of the journal s ednonal 
stall and reviewers, even after careful scientifk odming 
Two circumstances Charactertstx of a number of reports 
whould Ne stressed eapecially 


1. The cxsstence of the dependence of detected changes 
on the radiation dose 1s often pownted out. which gives 
feasom to attribute a fradiatoom nature to these changes 
Meanetiic on well known and attemvon 1 drawn 
to (us quite correctly om the address puliihed by A K 
Crstow a— that 19 the narrow range of doses recenved hy 
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bquidators a us virtually umpossibie to detect & flerences 
ws the mamifestaboe of the used indicators 


2 Purely qualitative descripuve data withoul adeguaic 
como! studies we Gied is many works. for crampic. 
is publications by VM. Shamarie with costhon and 
by V.V. Yevdokimow a al. which also Goce not give 
reasoas for serous Com husons 


laternatGeemal * ogram for the Study of Medical 








The RF Minwetry of Heal Care and Madical industry 
poontly wih the World Health Organization held as 
wmernaGonal Consuilat ve Confereace of 8 discussion of 
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the project io Si. Pesersburg form 27 Jase Grougt | 
July 1994. 


2. GOALS AND TASKS 
The following were the basic goals of this confereace 


b) Consideration and, if seeded. a correction of the 
project's indrwwdual Componenu 

¢) Deswermnavon and drawing up of recommendatonm 
on the management of thus proyect 


4) Determaauon of potenual parvapasy in the project 
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Eight international experts and |! experts from the 
Commonwealth of Independent States, as well as a large 
aumber of observers from various, including interna- 
tional, organizations, were present at the conference. 


4. DECISION 


Details of the project and questions of interaction among 
States, on the territory of which liquidators live, as well 
as joint research plans and auxiliary programs proposed 
by other interested countries, were discussed at the 
conference. The project discussed does not intend to 
replace similar activity. It was decided that the project 
would be “humanitarian” based on the collection of 
data and research conducted both independently and in 
interacuon with other structures working in this field. 
The finally agreed text of the project approved by the 
imternational conference is set forth below. 


5. LONG-TERM PLANS 


WHO 


—To adopt the final text of the project with due regard 
for the remarks heard at the conference. 


—To receive an official approval of the project by the 
government, 


—To establish a council of experts. 


CIS Countries 


—To address a request to Belorussia and Ukraine to 
submit information on their financing of the project; 


—To determine and coordinate the flow of data from 
regional medical institutions of Ukraine and Belorussia 
to the center. 


—To appoint a national program coordinator and to 
establish a national coordinating committee composed 
of representatives of all organizations working with 


liquidators. 
WHO and CIS Countries 


—To prepare an initial report on types of activities 
connected with liquidators at present and to outline 


Organizations, which will engage in this work. 


—To finally coordinate protocols concerning liquidators 
and their families: 


—To convene a conference on dosimetry in the very 
near future. 
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Russia: Listeria and Listeriosis 


964D0283A Vladivostok VESTNIK 
DALNEVOSTOCHNOGO OTDELENIYA 
ROSSIYSKOY AKADEMII NAUK in Russian Mar 95 
No 3, pp 62-65 


[Article by Anna Nikolayevna Bystrova, candidate of 
biological sciences, and Irina Alekseyevna Beleneva 
(Research Institute of Epidemiology and Microbiology, 
Siberian Department of RAMS, | Selskaya St, Viadi- 
vostok 690027), first paragraph is VESTNIK DAL- 
NEVOSTOCHNOGO OTDELENIYA ROSSIYSKOY 
AKADEMII NAUK summary] 


{[FBIS Translated Text) This survey of the lite-ature on 
the problem of human listeriosis abroad and in Rus- 
sia deals with the possible routes of listeria infection, 
clinical manifestations of disease, and lists the popu- 
lation groups at risk. It describes the pathoger, which 
may cxist as both a saprophyte and parasite. Studies are 
described concerning isolation of listeria from man, an- 
imals and environmental objects in Maritime Kray. It is 
stressed that it is necessary to set up a system for mon- 
itoring the pathogen in that region and in Russia as a 
whole. 


Listeriosis is an infectious disease caused by bacteria 
of the genus Listeria. Of the seven species of listeria, 
the only pathogenic ones are Listeria monocvlogenes 
(for over 100 animal species from insects to man) and 
in tsolated cases L. ivanovii. According to different 
literature sources, 5-90 percent of humans and animals 
are listeria Carriers. 


Listeriosis is widespread. It has been recorded in 65 
countries. The disease is encountered the most often in 
Europe. where it is reported annually in 24-26 countries, 
it involves 7 to 1! countries in Asia and Oceania, 6-10 
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on the American continent, and !2 in Africa. Listeriosis 
has also been observed in Russia. 

The manifestations of listeriosis in man are notable for 
sore throat, neurological, ocular-glandular symptoms, 
and septic granulomatosis; not infrequenily there are 
mixed forms. The chronic form often fails to have 
diabetics, frail children, the elderly and individuals with 
various forms of immunodeficiency are al greatest risk. 


Listeriosis presenting septic angina may proceed in the 
form of mild catarrhal and follicular sore throat without 
noticeable changes in the blood, as well as sore throat 
with coated ulcerative lesions to the tonsils, monocytic 
mononuciear blood reaction, typhus-like course and 
meningeal syndrome. The clinical manifestations of 
listeria-caused sore throat are similar to those associated 
with streptococcal angina. A full recovery is obtained 
with prompt diagnosis and treaiment. 

In the neurological form of the disease, meningitis, 


an increase in the number of listeriosis cases with 
clinical manifestations, such as endocarditis. 

cholecystitis, osteomyelitis, abscesses and others (9, 12. 
20). 


silt, and plants (2. 3. 18}. The pathogen lives for up to 
600 days in soil. ht was established that the virulence 
of listeria stored in soil at 4°C increases appreciably [}. 
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16}. They survive for 2-3 months in waicr during the 
spring and summer, and for 7-8 months at a temperature 
of 4°C (2, 3). 


Ten to twelve years ago, authors related listeriosis pri- 
marily to consumption of animal products  ontaminated 
with listeria and direct contact with infecte:! animals, 
particularly rodents. However, the outbreaks abroad in 
recent years were attributable mainly to consumpuon of 
cooked products thal had undergone special processing 
and inspection. Since listeria is widespread in the envi- 
ronment, not a single item of food can be guaranteed to 
be infected if sanitary rules are violated. 


Listeria has been found in meat, milk, made 
from them, vegetables, scafood [8, 12, 14]. The 
pathogen can survive for 5 months in powdered milk 
[19]. Studies have shown that seafood is considerably 
infected with listeria: 56 percent of the raw fish speci- 
mens, 29.4 percent of smoked fish samples, 9 percent 
of shrimp, 32 percent of fish salad samples [14]. 


Being a facultative psychrophil, listeria can live and 
muluply within a temperature range extending from 
1°C-45°C and with a shortage of oxygen, i.c., it not only 
survives in a refrigerator, bul can accumulate in large 
numbers presenting a serious threat of human infection. 
Listeria is resistant to drying, low temperatures, high 
pH, high concentrations of sodiurs chloride (with 10 
percent NaC! they grow, and with 25 percent they 
survive for 130 days). 


Listeria withstands temperatures of 60-67.5°C. Since 
it is expressly at such temperatures that cheeses are 
produced, their ingestion could present a serious danger 
to human health. For cxampic, the largest and best 
known epidemic outbreak of listeriosis occurred in 1985 
in Los Angeles (United States), and it was related to 
intake of a soft Mexican cheese infected with listeria. 
Deaths included 30 neonates and 18 adults [1 3). Strains 
identical to those that caused the disease were isolated 
from apparatus and equipment at a cheese-making plant 


A high degree of polymorphism is inherent in the 
pathogen, which makes it quite difficult to identify 


The market metabolic flexibility of listeria enables it 
to change from a saprophyte to parasite phase 


Since 1985 the World Health Organization and epidemi- 
ological services of developed countries have directed 
thew efforts toward establishing programs of monitoring 
listernosis. Dozens of methods and selective modia have 
been developed for bactenological isolation of listeria 
from various foods [7, 17]. A sumber of immunolog- 
cal and genet methods has been proposed for high- 
speed results (1. 6, 13). Methads of typing listeria (sero-. 
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phago-, geno-, ribo- and other typing) have been devei- 
oped rather extensiv:'y (4, 13]. However, in Russia lis- 
ternosis has been |itue-studied in many respects. and il 1s 


ing affect reliability of information about the extent of 
spread of the infection. Thus, in 1992 only 45 cases of 
the disease were recorded and in 1993, 48 (5), although 
the pathogen is isolated from environmental objects and 
animals in virtually all of Russia {1}. 

Our testing of various objects in a suburb of Viadivostok 
and in Khasanskiy — of Maritime Kray (300 


from marine inv aichrates (bivalves, sca urchins and 
starfish). 


We also tested groups of people at risk for listeria. 
Serological testing of blood serum from women (100 
gynecological patients and pregnant women) yielded 
positive results in 9 percent of the cases. Bacteriological 
testing resulted in isolating the pathogen in 2 out of 50 
gynecological patients. High titers of positive reactions 
were recorded in two people with exacerbated form of 
tuberculosis. Listeria was found in a preschool child 
suffering from chronic sore throat. 


of 
environment and animals, as well as humans, while 
the absence of morbidity records is due first of all to 
the unsatisfactory condition of laboratory and clinical 


sis of listeriosis. The public should be informed more 


1. Bakulov L A. Kotlyarov, V. M.. and Dushko. 
T. L, “Listeriosis — an Alimentary Infection (Extent 
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of Danger and Control Measures)" VETERINARIYA, 
1991, No 4, pp 32-36. 


[Endemic Diseases of Man}, Omsk, 1989, pp 174-177. 
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Russia: Selection of a Prolonging Agent for Eye 
Drops of Human Recombinant Epidermal Growth 
Factor 


964D0534A Moscow FARMATSIYA in Russian 
May 95 Vol 44 No 5, pp 20-30 


[Article by LM. Yudayev, Z.K. Nikitina, T.S. Kon- 
dratyeva, and Ye.A. Yudayeva, Biological Structures 
Scientific Research Center, VILAR Scientific Produc- 
tion Association; and Moscow Medical Academy imeni 
1M. Sechenov;, manuscript received | Jun 95; UDC 
615.457.015.154) 

[FBIS Summary} A procedure for evaluating the pro- 
longing properties of auxiliaries for human recombinant 
epidermal growth factor [BGF] was proposed and used 
heeded my + ytd pe Bem ~ hgh ne 


longing agents: 0.5, 1.0, and 2.0 methylcellulose solu- 
tions; 6 percent solutions of dextrans with molecular 
weights . 
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be released from the study solutions and into the iso- 
tonic sodium chioride solution for there to be a state 
of concentration ilibrium between the two layers of 
fluid in the test tube, On the basis of the proposed test- 
ing procedure, it was concluded that the methylcellulose 
solutions do not ong the effect of human recombi- 
nant EGF at all. 6 dextran solution with a 
molecular weight of 10,000 had only a weak prolonging 
effect: Only 30 minutes was required for establishment 
of a state of concentration equilibrium of the recombi- 
nant EGF between the dextran and an isotonic sodium 
chloride solution. The 6 dextran solutions with 
molecular weights of 40,000 and 70,000 did have a pro- 
longing effect when used with human recombinant EGF: 
Establishment of a state of concentration equilibrium of 
the human recombinant EGF between a dextran solu- 
tion with a molecular weight of 70,000 and an isotonic 
sodium chioride solution required about 4 hours. In the 
case of the dextran solution with a molecular weight of 
40,000, concentration equilibrium of the human recom- 
binant EGF developed 30 minutes later than in the tests 
with the dextran having a molecular weight of 70,000. 
In tests evaluating the prolonging action of the Russian 
agent polygiucine, a state of concentration equilibrium 
between the polyglucine and applied isotonic sodium 
chloride solution developed after 4 hours. The process 
of release of EGF from the polygiucine solution was 
found to be comparable to the process of the release of 
EGF from a 6 percent dextran solution with a molecular 
weight of 70,000. Figure |; references 15: 6 Russian, 9 
Western. 


Russia: Birth Rate in Techa River Villages Exposed 
to Radiation Close to Average 


964D00406A Moscow MEDITSINSKAYA 
RADIOBIOLOGIYA I RADIATSIONNAYA 
BEZOPASNOST in Russian 

Vol 40 No 6, May-Jun 95 pp 25-29 


[Article by M.M. Kosenko, Research and Practical Cen- 
ter for Radiation Medicine, Chelyabinsk (manuscript re- 
ceived | Feb 95)) 


{[FBIS Summary} The Mayak Production Association, 
which was engaged in the manufacture of plutonium, 
in the period from 1949 to 1956 discharged 76 million 
cubic meters of wastewater with a (otal bela-activily 
of 2.75 million curies into the Techa River in the 
Southern Urals. About 28,000 people living in villages 
along the river used the water pothame seer frome 4 
and were chronically exposed externally and internally 
to strontium-89, strontium-90, and cesium-137. The 
average dose absorbed in the gonads varied from 35 
mSv to 1270 mSv. Data became available after secrecy 
was lifted in 1991. The birth rates of the Russian and the 
Tatar-Bashkir populations, studied separately, did not 
differ significantly from their respective control groups, 
although the non-Russian population had a higher birth 
rate than the Russian. Both groups had a declining 
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954D0410A Moscow GENETIKA in Russian Aug 95 
Vol 31 No &, (manuscript received 7 Sep 94; after 
revision 10 Jan 95) pp 1043-1051 


[Article by N. |. Grinyeva, T. V. Borovkova, N. V. 
Sats, R. M. Kurabekova, O. S. Rozhitskaya, G. Ya 
Solovyev, V. L. Pantin, ical Science Center 
of the Russian of Medical Sciences, Moscow; 
UDC 576.32/36:577 214/213) 

(FBIS Summary) Gi! Mouse cells and SH2 rat cells 
transformed by the DNA of simian adenovirus SA7 un- 
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[Article by Ye. A. Nikolaychik, A. G. Pesnyakevich, 
Department of Microbiology, Belorus State University. 


Minsk; UDC 575:579.842.24) 
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3-2 which is an agent of potato black leg. The results 
of crossing with interrupuon and analysis of the linked 
inheritance of markers were used to locate 46 genes 
on a map 183 min long. The identified genes include 
determining factors of pathogenicity. The similarities 
and differences of genetic maps of chromosomes of the 
Erwinia bacteria species are compared. Figures 2; tables 
4; references 23: 5 Russian, 18 Western. 


Russia: isolation and Characterization of 
Salmonella Typhimurium Mutants With Disruption 
of the Process of Forming Noncultivable Forms 
964D0410C Moscow GENETIKA in Russian Aug 95 
Vol 31 No &, (manuscript received 6 Mar 95) pp 
1073-1078 


[Article by Yu. M. Romanova, A. A. Terekhov, A. L. 
Gintsburg, N. F. Gamaley Scienufic Research Institute 
of Epidemiology and Microbiology, Russian Academy 
of Medical Sciences, Moscow, UDC 575.24:576.85.49] 


{[FBIS Summary] It is possible for bacteria to remain 
in a dormant state (noncultivable) for long periods 
of time with substantially reduced metabolic activity, 
typically in response to starvation situations. This has 
been achieved in the laboratory for a number of gram- 
negative bacter'a. These dormant cells retain their patho- 
genic potential and continue to pose a threat to human 
and animal health. There is only preliminary data on 
how bacteria enter this state. This paper studies the ge- 
netic control of the process of reversible transition of 
bacteria from a vegetative state to a noncultivable state 
using Salmonella typhimurium. Data are presented on 
mutant forms with disruptions in the transition process. 
When insertion mutagenesis is used with transposon 
TaPhoA, S. typhimurium mutants are obtained in which 
the transition of cells from vegetative into the uncul- 
livable state is disrupted. Optimal conditions for the 
transition are determined. Characterization of these mu- 
tants is attempted. The mutants have different pheno- 
types, and according to pulse clectrophoresis data on 
the DNA genome, are located in different regions of 
the chromosome. Figures 3; table |; references 11: 2 
Russian, 9 Western 


Russia: New Vector for the Transformation of 
Dicotyledonous Plants 

964D0410D Moscow GENETIKA in Rusman Aug 95 
Vol 31 No &, (manuscript received 4 Aug 94; after 
revision | Dec 94) pp 1085-1091 


[Article by T. A. Gapeyeva, 0. A 
Vv. A. Tarasov. L D. Volotovekiy, 
Phototiology. Academy of Sciences 


Ogarkova. 
Institute of 
of Belarus. 
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[Article by R.S. Babayan, Scicntific Research Insti- 
tute of the Agriculture of Yerevan, Echmiadzin; UDC 
$75.24:633.16) 
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[Article by Yu. G. Ivannikov, Ye. Z. Parsagashvill. 
and A. O. Zhukov, RAMS Influenza Research Instinse. 


of the “old” variant of influenza virus — A(H1N1). This 


epidemiological surprise, which was predicted by A. A. 
Smorodintsev [11] as the consequence of the limited 


decades. These changes needed to be described and 
explained. 
Material and Methods 


We used data on weekly incidence of influenza and 
ARD in 60 cities that were reference bases of the 
Regional Center for Influenza and ARD (RCI), which 
implemented an influenza surveillance system covering 
the territory of the former USSR for the 0-2, 3-4, 7-14- 
year age groups and the entire population for the period 
from 1957 to 1993, as well as data on mortality due to 
influenza, ARD and acute pneumonia in Leningrad from 
1970 through 1971 and WHO data on the incidence 
of influenza in the world for the period from 1968 to 
the present time. We calculated intensive indicators of 
morbidity, mortality and lethality, and carried out an 
epidemiological analysis of the movement of influenza 
epidemics in the world and region (territory of the 
former USSR). 


Results and [tec usston 


Up to 1977, at any given time one could find a country 
in the world, or more often several countries, with a fu 
epidemic. After 1976, there began to be intervals of a 
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moath or longer when not only no influenza epidemics all flu epidemics in the region as a result of access 
were recorded anywhere, but also cven the influcnza and spread via transporl, as unquestionably indicaicd 
A virus was not isolated anywhere. This pattern was by the good results of simulating and forecasting flu 
observed in the case of both A(H3N2) and A(HINI) epidemics with use of indicators of passenger waffic 
influenza virus. Thus, one of the features of the flu in the country [1, 2). Influenza A epidemics had the 
epidemic process — its continuity and permanence on typical routes of spread and always started in strictly 
a global scale — began to be impaired, which was = specific cities of a country [8], consisicatly involving 
indicauve of from exogenous to endogenous il cities monitored by the Center (Table 1). In some 







































































Mertidit) over emtire epidemic S 
Year b Cede yo interval Percentage Duraties of Weekly Tetal Tyna 6+ yn 
epidemics tet ween of cities «| epidemic, | peak, & obde 

cpedemmcn om ratied mm * 

mom hs pede mn 
1968-1977 | A(HIN2) "1 100 7 uM Wt a9 17.0 
1978-1986 =| A(HIN2) 22 6s 63 7 ss 43 49 
1987.1988 | A(HIN2) is 100 77 22 as 63 278 
1999-1990 | A(HIN2) 19 7 4 i. 46 9 44 
1991-1992 | A(HIIN2) 21 a M4 10 23 ss 
1978-1986 =| A(HINI) 1s ‘6 $0 10 uM 21 17 
1oes-1989 «=| ACHINI) 24 ” 82 10 $0 10 15.0 
1962-1973 | B 21 “9 65 10 42 27 91 
974-1986 || B ~ on a! 17 40 60 oO 
1991 * 21 9s 62 i4 60 40 13.0 
20-1993 |B 19 ws $9 06 uM 21 70 
The predomunantly development of in- begin or end with a peak, sometimes they are protracted 


endogenous 
fluenza A epidemics in the region in recent times is 
confirmed, first of all, by disruption of continuity of 
the epidemic process on the scale of the region: in most 
Cases epidemics start in unusual cities and do not adhere 
t© typical routes of spread [3, 4]. They seldom involve 
all cities of a region. and the intervals between them be- 
Came twice as long (sce Table |). The epidemics them- 
selves not infrequently began to break down into several 
fragments, as was the case, for example, with epidemics 
of influenza A(H1N1) in 1981-1982 and 1986 [7]. There 
was also dramatic change in nature of eprdemucs in dif- 
ferent cities. as expressed by disrupuion of typical mor- 
tedity patterns: in a sumber of instances the epidemics 


and present a prolonged plaicau (with approxumately 
identical morbidity indicators for several weeks). In a 
number of instances bref rises above the epidemic mor. 
bidity thresholds (for 1-3 weeks) are recorded. A graphic 
iustration is the epidemic of influenza B and A(H3N2) 
in 1992-1993, which reflects in many respects the var- 
tegated and multifaceted nature of the contemporary in- 
fluenza and ARD epidemic process. While it was cx- 
tended in time and protracted as a whole in the region 
(19 weeks) due to slow involvement of more and more 
Cities in the epidemic (such epidemics are indicative of 


endogenicity of the epidemic process in cities), it was 
brief in most cities (sce Table 2) 
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Table 2. Dynamics of inflvenza B and A(H3N2) epidemics in 1992-1993 
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scale, also persisted on the regional level and on 
the level of individual Crucs. One of the most recent dis- 
tiacuons — the polyeuological nature of flu epidemics 
— was also reflected in the 1992-1993 epidemic related 
t© simultaneous epidemic circulabon of two influenza 
— B and A(H3N2). Thus, during the epidemic 
influenza B viruses and 23 A(H3N2) were 


sionally, on the contrary the epidemic among children 
0-14 years old preceded by 2 weeks or more devel- 
opment of the epidemic over the city as a whole (for 


example, in Krasnodar and Murmansk) And, finally. 


(only two-thurds of the observed cies were involved in 
the epidemic process) is another distinctive feature of 
recemt epidemics. Epidemics were not recorded in such 
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extremely large Cites as Moscow, Si. Petersburg, Kiev, 
Kharkov, Baku, Thilisi, and Novosibirsk. Let us note 
that expressly large cities were the pioncers and main 
participants in epidemics of the past, whereas af the 
present ume the epidemuc process has shifted to grow- 
ing cies, with moderate and small population size. 


Continuing the comparative analysis of influcaza A epi- 
demics before and after 1976, ict us turn to quantitative 
indicators: duration of the epidemics in the cities di- 
minished by 2-3 weeks, maximum weekly morbidity 
decreased to one-half to one-third.and overall mortad- 
ity among the public, including children 0-14 years old. 
decreased to one-half to one-quarter. The detailed differ - 
ences in epademics with respect to mortadity in different 
age groups is evident from the cxampie of many-year flu 
morbidity among the inhabitants of Si. Petersburg (Ta- 
bie 3). While maximum morbidity indicators for adults 
and infants 0-2 years of age during recent influenza A 
epidemics decreased to one-half to one-third, as com- 
pared to prior cpideraics, this indicator increased by | 4 
times for children ”-6 years old and schoolchildren, ap- 
proaching the rec-d indicators of the polyetiological in- 
fluenza A and B epidemic of 1970. There was also a sig- 
nificant decline (to two-thirds to 18/10ths) in mean 4>- 
nual indicators of flu and ARD mortidity among adults. 
whereas children 0-2 years of age were in the lead for 
annual morbidity indicators. According to these data, 
the decline in overall influenza A mortidity in recent 
years occurred as a result of decline in adult mortudity, 
whereas morbidity among children 3-14 years of age 
increased. Children 0-14 years of age perpetuated the 
epidemic process, and the breakdown was as follows 
during the flu epidemic period for the 3-14 year group, 
and throughout the year for the 0-2 vear group 





Table 3. Dynamics of infuenze epidemics in St. Petersburg in 1955-1993 
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is ihustrated by the mortidity rates for 
St. Petersburg (sce Table 3). it is not 


1984. Thus, intensification of the influenza B epidemx 
process cccwred mainly due to circulation of viruses 
among children 


Polyetiologxal epidemics, winch have become a com- 


influenza cpademi process at a rather high level. This 
was nonceatic not only from the mortudity indicators 
(particularly among children). but also from a compan. 


LIFE SCIENCES 


have the best mortality rndacators (mean of £7 Ofrmlhon 
populaion) whereas the highest mortality indacators 
were noted inp 1980. 198) and 1991. when 2-3 fe 
cpademics were recorded: 176.0, 156.0, and 107.0 per 


2013.0 im the 0-2 year age group, 23.0 im the 3-14 
yes group, 81.0 im the group 15 years of age and 
older, the figure for the entre population was 147 0/ 
milhon, whereas in the 1984-1991 periad, the figures 
were 681.0, 6.0, 92.0 and 1040. respectively. The 
only exception was for individuals 6) of more years 
of age. for whom the opposite quite dangerous wend 
toward rise began, with a dramatic pump in the last 3 
years. Thus, while in the 1970-1976 period the mean 
mortality indicator constituted 219 6/milhon population 
60 of more years old, and im the 1977-1989 period 
nt was 254.1, for the last } years mortality reached 
record values for the enure oMervaion penad — 379 0- 
384 O/eullion 60 of more years old. lt should he borne 
in mind that in this age group fu emerges in the 
role of a powerful tngger for exacerbation of chronk 
pathology. and the latter is the cause of death of the vast 
majority of elderly influenza victims. We were unable 
to demonstrate a distinct relavonstup between chology 
of epidemics and mortality levels of recent years 
However, analysis of lethality (which, unlike mortality. 
reflects the severity of the course of ilincss and aot the 
severity of the epidemic) revealed that prognostcally 
influenza A(H3N2), B and polyetiological epidemics 
are equally the most adverse, whereas monachologK al 
influenza A( HIN!) epidermacs have a low lethality level 
ht ts remekablce that influenza B. which is primarily a 
pediatric profiem, is prognostacally dangerous as well 
for wndividuals over © years old. with high lethality 
indicators in this age group 


The sbovedeurited changes in the fu epidemc 
process are pot an isolated phenomenon Intensifx avon 
of the epidemic process 6 avo observed for all acute 
reepwatory infechoms. as ungquestonaMy demonstrated 
by the redsstribuvon of fu and ARD in annual mortad. 


ity 9 favor of its non-cpdemax component As shown 
above. influenza A mortidity is dechimng whereas 
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Russia: Synthesis and Neurotropic Properties of 
Oxazolidone Analogues of Piracetam 
964D020SA Moscow 
KHIMIKO-FARMATSEVTICHESKIY ZHURNAL 
in Russian Sep 95 Vol 29 No 9, pp 20-22 


[Article by A.V. Kadushkin, V.A. Parshin, V.V. Asnina, 
and N.P. Solovyeva, V.G. Granik, TsKhLS-VNIKhFI, 
Moscow; manuscript received 6 Dec 94) 


[FBIS Abstract] New oxazolidone analogues of 
piracetam were synthesized from oxazolidinone-2 
and its 4-cthy!l derivative (Ib). Sodium salts 
the two compounds were formed and treated 


N-methoxycarbonylmethy! derivatives (Ila 
Ib) that were then amidated by using 4 sat- 


: 


and N yloxazolidinone-2 (VIb) 
Compounds Illa, [ITb, [Va, IVb, and Via were tested 
on male white mice (weight, 20-22 g 
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lution of carboxymethyicellulose. All five compounds 


were confirmed to have a low acute toxicity, with 
the thiocarbamoyl compounds (IVa and IVb) being 
slightly more toxic (LD, = 2,500 to 3,000 mg/kg 
internally) than the three y et ae derivatives (Illa, 
Iifb, and Via), which all had median lethal doses 
greater than 3,000 mg/kg). The oxazolidone piracetam 
analogues Ilia, IIIb, and Via increased the animals’ 
spontancous motor activity somewhat, whereas [Va 
and IV suppressed it. Compounds [Ila, IIIb, and Vla 
had a positive effect on the animals’ trainability and 
ability to consolidate vestiges of memories. The said 
compounds’ efficacies approaciied that of piracetam. 
Only compound VI had an antihypoxic effect: When 
administered in doses of 300 and 600 mg/kg, it 
increased survival time in a sealed chamber by 48 
and 76 percent, respectively (whereas in a dose of 
1,000 mg/kg, piracetam increased survival time by 45 
percent). Like piracetam, compounds Illa, IIIb, [Va, 
IVb, and Via had no effect on maximal! electroshock- 
and corasole-induced convulsions when administered in 
doses of 300-600 mg/kg. Figure |, table |; references 
18: 10 Russian, 8 Western. 


Russia: Method for Selective PCR-Amplification of 
Gepomic DNA Fragments (SAGF Method) 


964D0256A Moscow BIOKHIMIYA in Russian 
Sep 95 Vol 60 No 9, (manuscript received 24 Apr 95) 
pp 1363-1370 


[Article by L. A. Zheleznay: and O. Yu. Menzenyuk, 
Theoretical and Experimental Biophysics Institute, Rus- 
sian Academy of Sciences, N. N. Matviyenko, Bioor- 
ganic Chemistry Institute imeni M. M. Shemyakin and 
Yu. A. Ovchinnikov Affiliate, Russian Academy of Sci- 
ences, and N. |. Matviyenko, Protein Institute, Russian 
Academy of Sciences; UDC 577.123] 


[FBIS Summary} A method has been developed for sep- 
araling into definite sets Complex mixtures of fragments 
obtained by DNA splitting with IIS- or IIN-ypes of 
restriction endonucleases producing single-stranded ter- 
mini of different sequences at the DNA fragment ends. 
The method is based on the ligation of short double- 
strandec adapters with single-stranded termini comple- 
mentary to the single-stranded termini of the isolated 
set of fragments, followed by PCR amplification with 
the primer, which represents one of the adapter strands. 
Using the endonucleases BcoK! and Bli7 361, recogniz- 
ing the CTCTTC and GGTCTC sequences respectively 
and producing three- and four-nucleotide S$ -ermini, 
it is shown that amplification of a set of fragments 
occurs only when the adapters are attached to DNA 
fragments by DNA-ligase. Several possible applications 
of the SAGF (sclecuve amplification of genomic frag- 
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ing DNA fragments; for constructing physical genomic 
maps. Tables are given listing site-specific endonucie- 
ases of the IIS and TIN types which can be used in the 


Sep 95 Vol 60 No 9, (manuscript received 3 May 95, 
after revision 13 Jun 95) pp 1382-1395 


[Article by A. V. Danilkovich, Cell Physiology and Im- 
munology Department, Biology Faculty, Moscow State 
University imeni M. V. Lomonosov, and B. B. Dzan- 


tiyev, Immunobiochemistry Laboratory, Biochemistry 
Institute imeni A. N. Bakh,. Russian Academy of Sci- 


ences; UDC 577.122] 


{FBIS Summary] The cytokinin family includes biologi- 
cally active polypepude molecules secreted by hemopoi- 
etic and immunocompetent cells which control cell pro- 
liferation and differentiation processes. Cytokinin inter- 
actions with specific receptors on the cell surface re- 
sult in oligomerization of receptor molecules, that is, 
in an association of two or more membrane molecules. 
It is becoming obvious that receptor oligomerization is 
an essential stage in the manifestation of biological ac- 
tivity by cytokinins. In this context studies of regulari- 
ties of cytokinin receptor interactions resulting in recep- 
tor oligomerization are important for both clarification 
of molecular mechanisms underlying kinin action and 
formation of compounds having the properties of ago- 
nists (or antagonists) of cytokinin-induced oligomeriza- 
tion of membrane receptors. lt is concluded that poly- 
valent cytokinin interaction with cell receptors plays an 
important role in the initiavion of oligomerization and 
subsequent formation of a functionally active receptor 
complex. The oligomerization of the receptors during 
the interaction with monomer cytokins in most cases 
occurs similar to the interaction between the receptors 
and oligomer cytokins: due to the polyvalent character 
of cytokin molecules. The oligomerization of the recep- 
tors also may occur during interaction with monomer 
monovalent jcytokins, but in this case oligomenzation 
is possible due to ligand-induced changes in conforma- 
von of the receptor and/or ligand-iadependent expres- 
sion of the di- or oligomer form of the receptor. A se- 
ries of diagrams accompanies the article. These make 
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it casy to visualize the mechanisms by which recepiors 
are oligomerized, but at the same time they do not re- 
flect the real structure of cytokins and their receptors. 
Figures 6; references 102: 2 Russian, 100 Western. 


Russia: Human Recombinant L ymphotoxia: 
Synthesis in Escherichia coli Cells, Purification and 
Some Properties 

964D0256C Moscow BIOKHIMIYA in Russian 
Sep 95 Vol 60 No 9, ( received 21 Jul 94, 
after revision 28 Apr 95) pp 1403-1410 


[Article by A. A. Denisov. S. P. Torskiy, O. G. Niko- 
layeva and |. Ya. Volozhantseva, State Scientific Re- 
search Institute for Applied Microbiology, RF Ministry 
of Health; UDC $77.123} 


[FBIS Summary] The biosynthesis of recombinant hu- 
man lymphotoxin produced by E. coli SG200S0/pIT21 
cells and deprived of 21 amino acid residues was stud- 
ied. It was found that the bulk of the recombinant pro- 
tein in E. coli celis is in a soluble form and localized 
predominantly in the cytoplasm. The maximum syn- 
thesis of soluble recombinant lymphotoxin is achieved 
during 24-hour cultivation of the producing strain cells 
at 32°C. A procedure for isolation and purification of 
the recombinant protein from E. coli cells was devel- 
oped. The purification is accomplished by gel-filtration 
on Sephadex G-150, ion-exchange chromatography on 
DEAE-Sephadex and CM-Sephadex, resulting in 97 
fold purification and a 62 percent yield. The specific 
activity of the protein is about | x 10° units per mg 
of protein. Some physicochemical properties of the re- 
combinant protein are described. The stability of the 
recombinant lymphotoxin was studied for different pH 
and temperature values. For this purpose the protein was 
held at different pH levels for 4 days at +4° and also 
was incubated for 18 hours at different temperatures. 
The results indicate that the recombinant lymphotoxin 
is characterized by a high stability in a wide range of 
pHs and temperatures. The incubation of lymphotoun 
at 37 and 56° for 18 hours did not result in a substantial 
decrease in its activity. The protein exhibited stability 
with pH levels from 5 to 10 and only with a pH be- 
low 4 was there some decrease in its biologic activity. 
The simplicity and practical feasibility of the proposed 
method for the purification of protein and its stability 
in a wide range of pHs and temperatures make it possi- 
ble to adapt the process of isolation and purification of 
recommaant lymphotoxin to real production conditions 
Figures 5; references 24: 4 Russian. 20 Western 





report may comtamn copynghted matenal Copying and 
8 prohebtted erthout permissson of the copynght owners 











964D0256D Moscow BIOKHIMIYA in Russian 
Sep 95 Vol GO No 9. (manuscript received 12 Jan 95, 
afer revision 4 May 95) pp 1419-1428 


[Article by O. M. Panasenko, Yu. A. Viadimurov and V. 
L. Sergiyenko, Scientific Research Institute for Physical 
Chemistry Medicine, and J. Arnhold, Medical Physics 
and Biophysics Institute, Leipzig University, Germany. 
UDC $77.352.3) 


[FBIS Summary} The chemiluminescence in the pres- 
ence of buminol has been used in measunng the amount 
of hypochlorite and its reduction during interaction 
with oxidized and nonoxdized liposomes from egg 
yolk phosphatidyicholine, as well as with organic 
peroxides (tert-butyihydroperoxide, cumene hydroper- 
di-benzoyiperoxide), and cpoxides (cis- and trans- 
2,.3-cpoxy-dutane, cholesterol-So, 6n-cpoxide, and 
cis-9, 10-cpoxysteari acid). Since hypochlorite did 
not react with the saturated phospholipid dimysris- 
toyiphosphatidyichcline (DMPC) and the reduction 
of double bonds in egg yolk phosphatidyicholine 
liposomes occurred af the same raic in both oxidized 
and nonoxidized liposomes, it may be postulated 
that the hypochlorite interacted precisely with LPO 
(lipid peroxidation) products. None of the epoxides 
tested in this study, simila to di-tern-butyliperoxide, 
tert-butyiperbenzoate, di-henzoyiperoxide, incorporated 
into the liposomes, reacted with the hypochlorite. In 
contrast, tert-butyihydroperoxde and cumene hydroper- 
oxide effectively reacted with it. The collected data 
suggest that epoxides, dialky!. diacy!- and alky!-acyl- 
aot involved in hypochiorite-induced 
same time, organic hydroperoxides com- 

iM Certain quantities in the bhomembranc 
ligad phase in vivo may play the role of an intermediate. 
its interaction with HOCVOC! gives rise to formation 

free radicals, followed by the accumu- 
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[Article by L. A. Ganowa N. Ya Spivak and Z. M 
Chevinskaya, Microtology and Virology Inststute imen: 
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D. K. Zabolomyy, Ukrainian Academy of Scicaces, 
Kiev, UDC 616.98:579.861 .2)-085.339-578 245) 
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nisms by which o-IF acts on the system of phagocytic 
cells. A study was therefore made of the trends in IL- 
1 (interiewkin-1) and TNF (tumor necrosis factor) pro- 
duction in CBA mice infected with S. aureus in a dose 
LD, and injected peritoncally with a-IF 24 hours af- 
ter infection (immunologic indices were registered |, 2. 
4, 6 and 3 days after infection). The disturbance in the 
production of the key monokines at the initial stage of 
the disease is shown to depress the bactericidal activ- 
ity of macrophage cells, facilitaung long-term persis- 
tence of the bactena in the kidacys. Alpha-inierferon 
admumistered 24 hours after the animal infection ramdly 
reestablishes regulatory and effectory functions of the 
macrophages and eventually decreases the duration of 
the disease. The modulating effect of the preparation on 
the production of IL-1 and TNF, which provide cellu- 
lar immune response in an carly stage of use, results 
in a Considerable increase in bactericidal activity of the 
phagocytes and rapid elimination of the bacteria from 
the body. Figures 3; references 15: 12 Russian, 3 West- 
ern 


Synthesis and Study of Cytotoxic Properties of 
Immvnotorins Based on Bacterial Toxin 
Phospholipase ( 

964D0114B Moscow IMMUNOLOGIYA in Rusnan 
Ne 5, Sep-Oct 95 (manuscript received 3 Mar 94) pp 
60-62 


[Article by T. D. Limareva, V. M. Plotnikov, S$. A 
Kusmartsev, OG. F. Yermakow and N. V. Zemiyan- 
skaya, Tomsk Vaccines and Sera Scientific Research 
Institute and Scientific Research Laboratory for Exper- 
imental Biomedical Modeling, Tomsk Science Center, 
Russian Academy of Medical Sciences, UDC 615.91 8/ 
919.012.1.07) 


[FBIS Abstract) Immunotoxins constitute a pharmaco- 
logic class of compounds having bifunctional vector. 
killer properties. The vector function (finding of target 
cells) ts performed by specific antibodies and the killer 
function (target cell destruction) is performed by the 
tox Component. Afier conjugavion the tox must retain 
ts CazyMatic properves and the anuubadies must retain 
thew specificity. which is dependent on the method for 
conjugating the toxin and antibodies. This is ensured 
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toxic characteristics of the listed immunotoxins demon- 
strated that the preparations have high cytotoxic and 
specific activity. References 9: 4 Russian, 5 Western. 


964D0114C Moscow IMMUNOLOGIYA in Russian 
No 5, Sep-Oct 95 (manuscript received 19 Nov 93) pp 
6264 


[Article by P. F. Zabrodskiy, Saratov Medical Univer- 
sity UDC 615.217.32.015.46.07] 


[FBIS Abstract] A study was made to contribute to ex- 
isting Concepts concerning the role of the cholinergic 
system in regulation of immune homeostasis, specifi- 
cally the influence of cholinergic stimulation on body 
aspecific anui-infection resistance and immune reactions 
determining the formation of antibodies. Experiments 
were conducted with inbred and noninbred CBA mice 
and Wistar rats. The cholinomimetics used were ace- 
clidine and acetylcholine which were injected subcuta- 
neously in doses 10 and 20 mg/kg respectively. Acecli- 
dine (M-cholinomimetic) also was used tn Combination 
with the M-cholinoblocker atropine (20 mg/kg). The 
used doses of cholinomimetics caused well-cxpressed 
cholinergic stimulation symptoms. After sacrifice a se- 
ries of tests was performed for determining blood serum 
bactericidal activity and serum content of the lysozyme, 
migration of blood-forming cells, counts of nucteated 
cells in the thymus, spleen, bone marrow and inguinal 
lymph nodes. The research revealed that cholinergic 
stimulation of structures substantially increases body 
Cidal activity and serum content of lysozyme. Aceclidine 
in the indicated dose enhances the humoral immune re- 
sponse, whereas atropine counteracts this effect. Under 
the influence of aceclidine there is an increase in the 
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migration of blood forming and B ceils from the bone 
marrow, T lymphocytes from the thymus into the spleen 


and capacity of macrophages to induce a humoral im- 
mune response. Figures 2; references 16: 9 Russian, 7 
Western. 


Visual Function in Locomotive Tea: Personne! 
Working in Zones of Radioactive Contamination 


964D0125A Moscow GIGIYENA I SANITARIYA 
in Russian No 5, Sep-Oct 95 pp 43-45 


[Article by T.L. Sosnova, Zh.M. Kudryashova, Ye.L. 
Baranova, and Ye.A. Bukhareva, All-Russian Scientific 
Research Institute of Railroad Hygiene, Russian Fed- 
eration Ministry of Railways, Moscow; manuscript re- 
ceived 24 Feb 95; UDC 613.648:656.2]-07) 


(FBIS Abstract] A study examined the visual function 
of 338 men (aged 20 to 55 years) employed on loco- 
motive teams in four different areas contaminated by 
radiation released during the Chernobyl accident. All 
the men studied worked along railroad routes subjected 
to radioactive contamination at rates of 1-5, 5-15, 15- 
40, or >40 Ci/km’ (the Unecha station of the Bryansk 
Department of the Moscow Railroad, the Chernigov sta- 
tion of the South-Western Railroad, the Gomel station 
of the Byelarus Railroad, and the Michurinsk station of 
the Privoizhsk Railroad). In addition, all the men com- 
pleted an average of 8 to 10 trips to an area with ra- 
dioactive contamination levels ranging from 15 tc 40 Ci/ 
km? and remained working in the said area for anywhere 
from 2 to 8 hours. Fifty locomotive team personnel who 
lived and worked in a noncontaminated area (Moscow) 
served as controls. The clinical ophthalmologic exam- 
inations included the following: external examination 
of the cye and its related structures; determination of 
visual acuity, ophthalmoscopic and biomicroscopic ex- 
aminations of the eye; tonometry and calibrometry of 
the retina; determination of vision function at twilight: 
determination of the cye’s sensitivity to blinding light 
and the amount of accommodation; and determination 
of the ability to differentiate color (thresholds and speed 
of color differentiation, sensitivity to contrast of colors, 
and functional stability of chromatic vision). The exam- 
inations were repeated before and afier a work shift 
The main conclusions of the study were as follows: 
1) prolonged exposure to low doses of radiation has 
a dose-dependent adverse effect on the condition of the 
visual analyzer that is manifested in the form of vascular 
changes in the retina (dystonia, angoopathy. retinopathy ) 
and a decrease in the ability to differentiate color (high 
thresholds of color contrast and spectral sensitivity and 
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an average level of functional stability of color vision); 
2) the men working in zones of radioactive contamina- 
tion experienced changes in retinal and peripheral blood 
circulation at an earlier age than did their counterparts 
in the noncontaminated area; 3) work under conditions 
of radioactive contamination induces the development 
of more pronounced fatigue after a wip that is mani- 
fested in the form of a significant increase in thresholds 
of color contrast and color sensitivity with no concomi- 
tant decrease in the level of functional stability of color 
vision; and 4) prolonged exposure to low doses of radi- 
ation does not affect the acuity of photopic and mesopic 
vision, stability of the eyes when exposed to blinding 
light, or the rapidity of color differentiation (ali of which 
remain at high levels). Tables 2; references 10 (Rus- 


sian). 

Change im Substance P, 6-Endorphin, and 
Corticosterone Leveis in the Rat and 
Blosd During Emotional Stress After the Injection 
of Delta Sleep-Inducing Peptide 


964D0142A Moscow ZHURNAL VYSSHEY NERVNOY 
DEYATELNOSTI IMENI IP. PAVLOVA in Russian 
Vol 45 No 5, Sep-Oct 95 pp 982-989 


[Article by K.V. Sudakov, Dzh.P. Kokhlan, A.V. Ko- 
tov, R.M. Sailyeva, Yu.V. Polynisev, and Ye.V. Ko- 
plik, Normal Physiology Scientific Research Institute 
imeni P.K. Anokhin, Russian Academy of Medical 
Sciences, Moscow, and Experimental Physiology and 
Medicine Institute, Parkville, Australia; manuscript re- 
ceived 11 Apr 94; signed to press | Mar 95; UDC 
612.826. 5:0185774+612.821.6) 


[FBIS Abstract] The effects of delta sleep-inducing pep- 
tide [DSIP] on substance P, /J-endorphin, and corticos- 
terone levels in the hypothalamus and blood of rats sub- 
jected to emotional stress were studied in experiments 
conducted on 113 male Wistar rats weighing 300 to 310 
g cach and on 108 male August rats weighing 180 to 
220 g each. The animals were kept under normal light- 
ing and were given free access to food and water. The 
rats in each of the two lines were divided into six groups 
each: controls that received 0.5 mi of a physiologic NaC! 
solution and decapitated | hour thereafter, animals sub- 
jected to stress under conditions of aggressive-conflict 
behavior (they were tied by their tails to the rear wall 
of their cage for 12 hours cach night for 5 days) and 
decapitated | hour thereafter, animals injected intraperi- 
toneally [IP] with DSIP in a dose of 60 nmol/kg and then 
decapitated | hour thereafter, animals injected IP with 
DSIP in a dose of 60 nmol/kg and decapitated 24 hours 
thereafter, animals subjected to the aforesaid stress ef- 
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fect and then decapitated | hour thereafter; and animals 
subjected to the aforesaid stress effect, injected with the 
aforesaid dose of DSIP 12 hours after completion of the 
S-day stress effect, and decapitated 12 hours thereafter. 
Blood and hypothalamus tissue samples were collected 
from all the decapitated mice and analyzed. The rats’ 
levels of substance P and 3-endorphin were determined 
by immunoreactivity studies and thei levels of corti- 
costerone were determined by radioimmunology studies. 
The starting levels of substance P in the blood plasma 
and hypothalamus of the August! rats were respectively 
33.7 and 41.2 percent lower than those of the Wistar 
rats, the starting levels of S-endorphin in the August 
rats’ blood plasma and hypothalamus were respectively 
51.4 percent higher and 9 perceni lower than those of the 
Wistar rats, and the starting level of corticosterone in the 
August rats blood plasma was 77.8 percent higher than 
those of the Wistar rats. Differences were also found 
in the extent to which the two lines of rats responded 
to emotional stress. Emotional stress caused the Wistar 
rats’ blood levels of substance P to decrease by 46.1 per- 
cent, their blood levels of 3-endorphin to decrease by 75 
percent, their blood levels of corticosterone to increase 
by 121.3 percent, and their hypothalamus levels of sub- 
stance P and {-endorphin in the Wistar rat hypothala- 
mus to decrease by 26.2 and 52.5 percent, respectively. 
In the August rats, exposure to an emotionally stressful 
situation led to a 54.3 percent decrease in blood levels 
of substance P, a 28.6 percent decrease in blood levels 
of 8-endorphin, a 31.6 percent decrease in blood lev- 
els of corticosterone, and 9.9 and 46 percent decreases 
in their levels of substance P and 3-endorphin. Among 
the rats not subjected to stress, the DSIP injections in- 
duced a more pronounced increase in the August rats’ 
hypothalamic levels of substance P and decrease in their 
hypothaiamic levels of -endorphin than occurred in the 
Wistar rats. After the DSIP injections, the August rats 
had higher blood plasma levels of corticosterone than 
the Wistar rats did. Among the rats subjected to emo- 
tional stress, the DSIP injections caused a more pro- 
nounced increase in the blood level of substance P in 
the Wistar rats than in the August rats and caused an 
increase in the blood levels of 4-endorphin and decrease 
in the hypothalamic levels of 3-endorphin in the Wis- 
tar rats while causing a decrease in hypothalamic levels 
of #-endorphin and increase in blood plasma levels of 
S-endorphin in the August rais. DSIP injections proved 
more effective in stimulating the Wistar rats’ mecha- 
nisms of resistance than the August rats’ mechanisms of 
resistance. It was concluded that DSIP triggers changes 
in the body levels of other oligopeptides and hormones 
that in turn induce a cascade of interrelated molecular 
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reactions thal produced different effects in animals with 
different levels of resistance to emotional stress. Tables 
3; references 19: 10 Russian, 9 Western. 


[FBIS Abstract] The effect of the opiate antagonist 
naloxone on antinociceptive effects induced by clectri- 
the “reward zone” and “punishment 

of two different age groups (20 to 40 
1} and 41 to 60 days (group 2]) was ex- 
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genic zones on the evoked potentials (EPs) recorded 
in the parafasciculas complex of the thalamus [(CM-Pf] 
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induced by stumuiation of the “punishment zone.” Ad- 
ministration of naloxone in a dose of 0.1 to 1.0 mg/ 
. body weight in 3.0 ml of an isotomic sodium chio- 


of the “reward zone” in a number of cases. In rabbits 
admunistered naloxone, the said current completely sup- 


pressed the EPs in 75 percent of cases in the group | 
rabbits and in 50 percent of the group 2 rabbits. In cases 


of evoked conditions resulted in complete suppression 
of EPs in 25 percent of the group | rabbits and in 15 
percent of the group 2 rabbits. Naloxone lowered the 
inhibitory effect of stimulation of the “reward zone” in 


87 percent of the group | rabbit and in 66 percent of 
the group 2 rabbits. The experiments in which a current 


strong enough for total suppression of the EPs in the 
CM-PI also confirmed the results of previous studies. 


system. Figures 2; references 8: 6 Russian, 2 Western. 


Russia: Experience of Organizing the Production of 
Medical Equipment st Military -Industrial ( omplex 
Industries 

964D0168A Moscow MEDITSINSKAYA TEKHNIKA 
in Russian No 5, Sep-Oct 95 (manuscript received 22 
May 95) pp 26-27 


[Article by V. lL. Kuznetsov, Aksion Open Joint Stock 
Company, Izhevsk Motor Factory Production Associa- 
tion; UDC 615.47.03) 


[PBIS Summary) This paper describes the medical 


equipment produced by tie Izhevsk Motor Factory, one 
of the largest industrial associations in Russia The fac- 
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disasters and conflicts, are outlined. The comfort of first 
asd personnel 1s a major Consideration in design. The ve- 
hicles are fully equipped with all necessary life-support 
equipment and can be designed for use in rough terran. 
The piant’s latest products, clectroneuromyographs and 
clectromyomonitors, are now in the prototype testing 


Molecular Bases of buactional ( oupling of 
Receptors and (TP-Binding Proteins 
964D0202A Moscow BIOLOGICHESKIVE 
MEMBRANY im Russman 

Vol 12 No S, Sep-Oct 95 pp 453-471 


[Article by A.O. Shpakov, Evolutionary Physiology and 
Biachemustry imeni 1M. Sechenov, Russian Academy 
of Sciences, St. Petersburg. manuscript received 2 Mar 
4; UDC 577.352) 


[FBIS Abstract) Published data regarding the moiecu- 
lat bases of the functional coupling of receptors and 
guanowne inphosphate (GTP}-tinding protems (G pro- 
terns} were summarized and analyzed. The analysis fo- 
cused on the following: general structural features of 
the receptors that penetrate the plasma membrane seven 
umes and are coupled with O proteins: receptors that 
are coupled with G proteins and that penetrate the cell 
plasma membrane once. pepudes modeling G protem- 
tending segments of receptors. structural features of G 
frotems subunits. the C terminal segment of the 9 sub- 
unit as the main domain interacting with the receptor. 
and the functional significance of the N terminal seg- 
ment of G proteins’ o subunit. Among the main con- 
chusons of the analysis are the following: |) the molec- 
ulag mochanims of the Coupliag of agonist -sumul ated 
receptor and G protems mediating wgnal wansduction 
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through cell plasma membranes to effector systems have 
not yet been studied adoguaicly. however. there 1s rea- 
son to hope that universal models reflecting in general 
terms the interacuions between agonisi-suumulated recep- 
tors and G proteins will be developed in the acxt few 
years, 2) the distinctive feature of the organization of 
most G prote:in<coupled receptors 1s that thew molecule 
penetrates the cell plasma membvane seven limes $0 that 
only those segments exposed in the cytoplasmac space 
can make contact with G proteins; however, there is 
convincing evidence that other receptors thal only pen- 
etrate the cel! plasma membrane once are also Capabie of 
direct interaction with G proteins (this has been cxperi- 
meatally demonstrated for insulin-like growth factor IV/ 
mannose-6-phosphate receptors, and insulin receptors. 
which were studied as representatives of the superfamily 
of thyrosine kinase receptors), 3) in all cases, the pres- 
ence of characteristic amino acid sequence cytoplasmic 
domains capable of forming a G protein-binding pocket 
is likely decisive, 4) a number of authors believe that 
hydrophobic imteracuons between invacellular a spiral 
segments of the receptor and the highly spiralized C ter- 
minal segment of the « subunit ae decisive, however, 
one cannot exclude the possibility that the N terminal 
segment of the latter may also be involved in such inter- 
action in some ancillary capacity dunnag formation of the 
receptor-binding domain, $) complementanncas of the 
hydraphotuc segments of the cytoplasm domain of the 
receptor and G proteins is required for effective imterac- 
tion; 6) there is still no Consensus regarding the signifi- 
cance of electrostatic interacvons, although in a number 
of cases they determine the functional activity of the 
complex ligand-receptor-G protein: and 7) in cells, the 
molecules of receptors and G-proteins’ a subunits ae 
subjected to various modifications that induce Changes 
in thew structure, thereby fine-tuning the process of sp- 
ral transduction, however, the question of imvolvement 
of cysteme amino acid residues in binding of receptors 
with G-protems remains open to debate Figures 2. table 
1; references 116: 3} Russian, 113 Western 


Effect of Stobadin on the Glutamatergik System of 
« Rat Brain Subjected to Partial lechemis 


4D02028 Moscow BIOLOGICHESKIVE 
MEMBRANY in Rucman 
Vol 12 No 5, Sep-Oct 95 pp 489-495 


[Article by LS. Solyakov, OA. Dranyy. D. Dobrota, 
V. Meveshova. S. Makhach, M. Vakhovwa. and 5.0 
Bachunn. Physiologically Actve Substances Institute, 
Russian Academy of Scrences. Chernogolovia Mox ow 
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(PBIS Abstract) Stobadin is a new, highly effective an- 
tioxidant. Stobadin’s effect on the glutamatergic sys- 
tem of a rat brain subjected to partial ischemia was 
examined to clarify the relationship between its pro- 
tective effect on the ischemic animal brain and its ef- 
fect on functioning of the glutamatergx sysiem in the 
central nervous system. Male rats weighing “00 +/- 40 
g cach were used in the experiments. The rats in the 
experimental group were subjected to parual ischemia 
by clamping both of cach rat's carotid arteries for 15 
minutes. After the said 15-minute period, all the rats 
were quickly billed, and shoes of ther brains were stud- 
ted to gain informavon about the following reicase of 
L-(“Cightamate from slices of the brain in two re- 
gions, namely, the cortex and hippocampus, uptake of 
L-{*C)ghutamate into the synaptosomes, and Na*/Ca” 
exchange through the synaptosomal membrane When 
administered in a concentration of 100 wM., stobadin did 
not affect basal release of L-('*C)giutamate from slices 
of the cerebral cortex bul did significantly inhibu K*- 
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stimulated Ca*”*-dependent reicase of L-(“C)ghutamaic. 
Enhanced C2**-ndependent release of cxogenous ghuta- 
mate was observed in the ischemuc brain shoes. however 
K*-stimulated exocytosis of L-(“C)giutamate was de- 
creased to 58.4 percent of the control level and 74.5 per- 
ceat of the control level in the ischemic cerebral cores 


and hippocampus, respectively. The rate of cxogenous 


glutamate uptake into the ischemuc brain synaptosomes 
tended to decrease in the preseace of stobadin in concen- 


trations of | to 100 M:; however, no statistically signifi- 
cant changes from the coawol levels could be registered. 
Na‘/Ca* exchange did not change in the synapiosomes 
of either the normal or ischemic brains im the presence 
of stobadin in concentrations of | to 100 aM. it was 
concluded thai when stobadin 1s admunistered directly 
after 15 minutes of induced ischemia, it has no signif- 
icant effect on release of L-("*C)ighutamate from slices 


of cortex or hippocampus, uptake of L-(“C)ghutamate 
imto the synaptosomes, or Na‘/Ca’* exchange through 
the synaptosomal membranc. lt was stated that stohadin 
may be more effective during periods of reperfusion, at 
which lime its protective properties are at their highest 
levels. Tables 6; references 14: | Russian, 13 Western 
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